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(54) MONEY HANDLING APPARATUS AND MONEY HANDLING METHOD

(57) A money handling apparatus includes a recep-
tacle that receives money; a plurality of storage units; a
collection unit; and control circuitry. Each storage unit
stores the money and feeds out the stored money. The
collection unit stores money in a container, the container

being detachably mounted to the collection unit. The con-
trol circuitry is configured to control storage of collection
target money, which is to be collected and removed from
the money handling apparatus, in the container and at
least one storage unit of the plurality of storage units.
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Description

TECHNICAL FIELD

[0001] The present disclosure relates to a money han-
dling apparatus and a money handling method.

BACKGROUND

[0002] Conventionally, money handling apparatuses
for handling money have been used in various places.
For example, Japanese Patent No. 5759289 discloses a
banknote handling apparatus to be used in a store. The
banknote handling apparatus recognizes deposited ban-
knotes, and stores the banknotes for each denomination
into a plurality of storage units in the apparatus. The ban-
knote handling apparatus is provided with a detachable
collection cassette. The collection cassette is used as a
container for collecting banknotes. When there are ban-
knotes to be collected from the banknote handling appa-
ratus, these banknotes are fed out from the storage units
and stored in the collection cassette.
[0003] The banknote handling apparatus includes a
safe in which the storage units and the collection cassette
are disposed. The safe ensures security even when a
large number of banknotes are stored in the apparatus.
For example, the store keeps, in the collection cassette,
banknotes that are proceeds from sales to be collected
from the store to a bank. The store requests a cash-in-
transit (CIT) company for transport of the proceeds from
sales, from the store to the bank. A person in charge of
the CIT company opens the door of the safe of the ban-
knote handling apparatus, takes out the collection cas-
sette in which banknotes as the proceeds from sales are
stored, and transports the collection cassette with the
proceeds from sales to the bank.

SUMMARY

[0004] In the conventional art, a clerk, who has re-
quested the CIT company for transport of the proceeds
from sales, starts a process of storing money of the pro-
ceeds from sales into the collection cassette inside the
money handling apparatus. If the collection cassette has
become full of money in the middle of the process, the
process is suspended. The clerk cannot use the money
handling apparatus in the suspended state. No clerk can
use the money handling apparatus for other money hand-
ing processes until the suspended process of storing the
proceeds from sales is resumed and finished. The state
where the clerks cannot use the money handling appa-
ratus persists until the person in charge of the CIT com-
pany, who has arrived at the store, dismounts the collec-
tion cassette being full of money, mounts another collec-
tion cassette to resume the suspended process for col-
lecting the remaining money of proceeds from sales, and
the resumed process is finished. In order to avoid such
an undesirable situation, the clerk has to pay enough

attention to money inside money handling apparatus so
that the quantity of money as the proceeds from sales
stored in the collection cassette does not exceed the
maximum quantity of money storable in the collection
cassette.
[0005] The present disclosure is made in view of the
problem of the conventional art. The present disclosure
addresses the problem with a money handling apparatus
and a money handling method with which, even when
the quantity of money to be collected from the apparatus
exceeds the storage capacity of a collection container
inside the apparatus, use of the money handling appa-
ratus can be continued while keeping the money therein.
[0006] A money handling apparatus according to one
aspect of the present disclosure includes: a depositing
unit configured to receive money; a plurality of storage
units each configured to store therein the money received
in the depositing unit, and feed out the stored money; a
collection unit configured to store money in a collection
container that is detachably mounted to the collection
unit; and a control unit configured to perform a process
of storing collection target money, which is to be collected
to outside the apparatus, in the collection container and
at least one of the storage units.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007]

FIGS. 1A to 1C are schematic diagrams illustrating
an outline of a banknote handling apparatus accord-
ing to an embodiment;
FIG. 2 is a cross-sectional view schematically show-
ing an internal configuration of the banknote handling
apparatus;
FIG. 3 is a block diagram schematically showing a
functional configuration of the banknote handling ap-
paratus;
FIG. 4 is a schematic diagram illustrating a deposit-
ing process performed in the banknote handling ap-
paratus;
FIG. 5 is a schematic diagram illustrating a dispens-
ing process performed in the banknote handling ap-
paratus;
FIGS. 6A and 6B are schematic diagrams illustrating
an inventory confirmation process performed in the
banknote handling apparatus;
FIGS. 7A to 7C are schematic diagrams illustrating
movement of banknotes during a collection process
performed in the banknote handling apparatus;
FIGS. 8A to 8D are schematic diagrams illustrating
an example of a banknote handling process per-
formed in the banknote handling apparatus;
FIG. 9 is a schematic diagram illustrating an example
of a banknote handling process in which some stor-
age units are used for only collection of banknotes;
FIGS. 10A and 10B are schematic diagrams illus-
trating an example of a banknote handling process
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in which some storage units are used for only an
inventory confirmation process;
FIGS. 11A and 11B are schematic diagrams illus-
trating a container collection process performed in
the banknote handling apparatus;
FIGS. 12A to 12C show examples of screens of an
operation unit during the container collection proc-
ess;
FIGS. 13A to 13D are schematic diagrams illustrat-
ing a first method in which collection target ban-
knotes in a storage unit are transported to an inven-
tory confirmation storage unit and thereafter collect-
ed into a collection container;
FIGS. 14A to 14D are schematic diagrams illustrat-
ing a second method in which collection target ban-
knotes are directly collected from a storage unit into
a collection container;
FIGS. 15A and 15B show examples of screens indi-
cating banknote information displayed on the oper-
ation unit;
FIGS. 16A and 16B are schematic diagrams illus-
trating a banknote management method using serial
numbers;
FIG. 17 is a diagram for describing the property right
to banknotes;
FIG. 18 is a cross-sectional view schematically
showing another configuration of the banknote han-
dling apparatus; and
FIG. 19 is a block diagram of processing circuitry
that performs computer-based operations in accord-
ance with the present disclosure.

DETAILED DESCRIPTION OF THE DRAWINGS

[0008] Hereinafter, an embodiment of a money han-
dling apparatus and a money handling method according
to the present disclosure will be described with reference
to the accompanying drawings. The money handling ap-
paratus handles at least either banknotes or coins. In this
embodiment, examples in which the money handling ap-
paratus is a banknote handling apparatus for handling
banknotes are described; however, the following descrip-
tion of the banknote handling apparatus is applicable to
various money handling apparatuses including a coin
handling apparatus for handling coins.

[Configuration of banknote handling apparatus]

[0009] FIGS. 1A to 1C are schematic diagrams illus-
trating an outline of a banknote handling apparatus (mon-
ey handling apparatus) 1 according to the present em-
bodiment. FIG. 1A schematically shows an internal con-
figuration and a functional configuration of the banknote
handling apparatus 1. FIGS. 1B and 1C illustrate a ban-
knote handling process performed by the banknote han-
dling apparatus 1.
[0010] The banknote handling apparatus 1 may in-
clude a metallic safe unit 151. The banknote handling

apparatus 1 include a plurality of storage units 130 (130a,
130b) and a collection unit 141. The plurality of storage
units 130 and the collection unit 141 may be disposed in
the safe unit 151. The collection unit 141 has a collection
container 140 detachably mounted thereto. The collec-
tion unit 141 can store, into the collection container 140,
at least a part of banknotes being stored in the banknote
handling apparatus 1. For example, the banknotes in the
collection container 140 are proceeds from sales of a
store and are to be collected from the store by a CIT
company.
[0011] The safe unit 151 has a metallic safe door 5 that
is lockable and unlockable. The safe door 5 is usually
locked, so that banknotes in the storage units 130 and
the collection container 140 cannot be taken out from the
safe unit 151. When the locked safe door 5 is unlocked
with a predetermined key and opened, the banknotes in
the storage units 130 and the collection container 140
can be taken out from the safe unit 151, i.e., from the
banknote handling apparatus 1. Security of the ban-
knotes is ensured since the storage units 130 and the
collection container 140, which are used for storing a
large quantity of banknotes, are disposed inside the safe
unit 151.
[0012] The recognition unit 80 includes various types
of sensors such as an image sensor, an ultrasonic sen-
sor, and a magnetic sensor. The recognition unit 80 can
acquire recognition data for recognizing the kind of each
banknote by using these sensors. The recognition data
includes, for example, data for recognizing the denomi-
nation, authenticity, and fitness of each banknote. The
recognition unit 80 can transmit the acquired recognition
data to a control unit 100. Control unit 100 will be dis-
cussed in more detail below with respect to FIGS. 3 and
19.
[0013] A transport unit 90 includes: a transport mech-
anism having rollers and/or belts for transporting ban-
knotes along a transport path; and a diversion mecha-
nism for changing the banknote transporting direction at
diverting points disposed on the transport path. The con-
trol unit 100 can control the transport mechanism and
the diversion mechanism to transport banknotes along
the transport path connecting each unit inside the appa-
ratus 1. The transport unit 90 can transport banknotes
between units including a depositing unit 30, a dispensing
unit 40, and the recognition unit 80, and the storage units
130 and the collection container 140. The transport unit
90 can transport banknotes between the units disposed
outside the safe unit 151 and the units disposed outside
the safe unit 151.
[0014] Each storage unit 130 may include a stacking
mechanism for stacking banknotes. The control unit 100
can control the stacking mechanism to stack the ban-
knotes, which have been transported along the transport
path, in the storage unit 130 such that the faces thereof
become substantially parallel. Each storage unit 130 may
further include a feeding mechanism, which may include
a plurality of rollers, for feeding out banknotes from the

3 4 



EP 3 920 153 A1

4

5

10

15

20

25

30

35

40

45

50

55

storage unit 130. The control unit 100 can control the
feeding mechanism to feed out the banknotes stacked
in the storage unit 130, in order from an uppermost ban-
knote, to the transport path connected to the storage unit
130.
[0015] The banknote handling apparatus 1 may in-
clude an operation unit 10 that can be used as an input
unit. The operation unit 10 is, for example, a touch panel
type liquid crystal display device. The operation unit 10
may function as an input unit and a display unit. In other
implementations, operation unit 10 may include a key-
board or other input hardware. An operator of the ban-
knote handling apparatus 1 can perform, with the oper-
ation unit 10, operations such as: confirmation of infor-
mation on banknotes stored in the banknote handling
apparatus 1; confirmation and update of information on
settings of a banknote handling processes; and instruc-
tion on the banknote handling processes. The control
unit 100 can receive the information inputted through the
operation unit 10.
[0016] The operator can set, for each storage unit 130,
information on the kind of banknotes to be stored therein,
by operating the operation unit 10. The control unit 100
can associate the information on the kind of banknotes
inputted through the operation unit 10 by the operator,
with information on the storage unit 130. The control unit
100 can store, in a memory 110, information on the re-
lationship between the kinds of banknotes and each of
the storage units 130. The control unit 100 can control
the depositing unit 30, the recognition unit 80, the trans-
port unit 90, and the storage units 130, based on the
information stored in the memory 110, to store ban-
knotes, which are received by the depositing unit 30, in
the corresponding one among the plurality of storage
units 130.
[0017] The kinds of banknotes to be recognized in the
banknote handling apparatus 1 include denomination.
The kinds of banknotes may include at least one of fitness
and authenticity, in addition to the denomination. The
kinds of banknotes may further include information on a
currency such as Canadian dollar, US dollar, Mexican
peso, or Euro.
[0018] Operations that can be performed on the oper-
ation unit 10 include: a depositing operation of inputting
information necessary for a depositing process of trans-
porting deposited banknotes from the depositing unit 30
to the storage unit 130; a dispensing operation of input-
ting information necessary for a dispensing process of
transporting banknotes, which are to be discharged to
outside the apparatus 1, from the storage unit 130 to the
dispensing unit 40; a collection operation of inputting in-
formation necessary for a collection process of transport-
ing banknotes, which are to be collected into the collec-
tion container 140, from the storage unit 130 to the col-
lection unit 141; and a container collection operation of
inputting information necessary for a container collection
process of dismounting the collection container 140, in
which banknotes to be collected to outside the banknote

handling apparatus 1 have been stored, from the appa-
ratus 1.
[0019] Each storage unit 130 may be detachably
mounted to the banknote handling apparatus 1. For ex-
ample, the storage unit 130 may be detachably disposed
on a frame that is movable in one direction (for example,
the left-right direction in FIG. 1A) of the banknote handling
apparatus 1. The safe door 5 disposed at the one side
surface of the banknote handling apparatus 1 is opened,
and the frame is drawn out toward the opened surface
side of the apparatus 1 to outside the safe unit 151,
whereby the storage unit 130 can be mounted/dismount-
ed with respect to the frame. Although FIG. 1A shows
two storage units 130a, 130b for storing banknotes in a
stacking state, the storing method and the number of
storage units 130 are not particularly limited. For exam-
ple, the storage unit 130 may be a tape-type storage unit
in which banknotes are stored by being held between
tapes and wound around a drum together with the tapes.
[0020] The collection unit 141 disposed in the safe unit
151 may include: a stacking mechanism for stacking, in
the collection container 140, banknotes having been
transported by the transport unit 90; and a storage mech-
anism for storing the banknotes stacked by the stacking
mechanism into the collection container 140; and a driv-
ing unit for driving the stacking mechanism and/or the
storage mechanism. For example, the storage mecha-
nism includes a lever for pushing the banknotes stacked
by the stacking mechanism into the collection container
140, and the driving unit drives the lever. The collection
unit 141 may be disposed on a frame that is movable in
one direction (for example, the left-right direction in FIG.
1A) of the banknote handling apparatus 1.
[0021] The collection container 140 is detachably
mounted to the banknote handling apparatus 1. For ex-
ample, the safe door 5 disposed at one side surface of
the banknote handling apparatus 1 is opened, and the
frame on which the collection unit 141 is disposed is
drawn out toward the opened surface side of the appa-
ratus 1 to outside the safe unit 151, whereby the collection
container 140 can be set and removed with respect to
the collection unit 141.
[0022] The collection container 140 may be a bag for
storing banknotes, which are to be collected to outside
the apparatus 1, therein. However, types of the collection
container 140 is not particularly limited. The collection
container 140 may be a cassette. The cassette may in-
clude: a container part; a lid that is opened and closed
when banknotes in the container part are taken out; and
a lock mechanism that locks the lid in the closed state
so that only a person who can open the lock mechanism
can take out the banknotes from the container part. When
the collection container 140 is such a cassette, the cas-
sette may include a storage mechanism. The storage
mechanism may include a stage for supporting ban-
knotes and a plurality of rollers, so that the banknotes
that have been transported by the transport unit 90 are
stored in the container part by the storage mechanism.
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[0023] As shown in FIG. 1A, the banknote handling
apparatus 1 includes the control unit 100 and the memory
110. The control unit 100 may be called a controller, a
circuit, a processor, or a computer device. The memory
110 is a non-volatile memory device. The memory 110
can store inventory information, collection information,
and setting information. The inventory information can
include: information on the denominations of banknotes
stored in the respective storage units 130, and the
number and the amount of the banknotes for each de-
nomination in the respective storage units 130; and in-
formation on the denominations of banknotes stored in
the collection container 140, and the number and the
amount of the banknotes for each denomination in the
collection container 140. The collection information can
include: information on the denominations of banknotes
to be collected from the apparatus 1, and the number
and the amount of the banknotes for each denomination;
and information on each place where the banknotes to
be collected are being stored. The setting information
can include: information on the kinds of banknotes to be
stored in the respective storage units 130; and informa-
tion on the contents of banknote handling processes to
be performed in the banknote handling apparatus 1. The
operator can display at least a part of information included
in the inventory information, the collection information,
and the setting information, on the screen of the operation
unit 10, by operating the operation unit 10. The operator
can confirm and update the setting information stored in
the memory 110 by operating the operation unit 10.
[0024] The control unit 100 can control the respective
components shown in FIG. 1 based on the operation per-
formed by using the operation unit 10 while using the
various kinds of information stored in the memory 110.
The control unit 100 can recognize the kind of each ban-
knote processed inside the apparatus 1, based on the
recognition data acquired by the recognition unit 80. For
example, the denomination of each banknote is recog-
nized. Furthermore, the control unit 100 can count the
number of banknotes for each kind, based on the recog-
nition data acquired by the recognition unit 80. For ex-
ample, the number of banknotes is counted for each kind.
Th control unit 100 can store information on each ban-
knote and information on the number of banknotes for
each kind in the memory 110, as inventory information
and/or collection information.
[0025] The control unit 100 can control the respective
components such that the functions and operations of
the banknote handling apparatus 1 described in the
present embodiment are implemented. For example,
based on the information inputted through the operation
unit 10, the banknote handling apparatus 1 can perform
various banknote handling processes. The description
will be continued for the case where the banknote han-
dling apparatus 1 is used in a store.
[0026] The banknote handling apparatus 1 may further
include a communication unit. The control unit 100 can
control the communication unit to exchange information

with an external device. The communication unit may be
communicably connected to the external device via a net-
work such as a LAN, a WAN, or the Internet. For example,
if the collection container 140 in which banknotes have
been stored needs to be dismounted from the banknote
handling apparatus 1 and collected to outside the store,
the control unit 100 can control the communication unit
to transmit information for requesting the collection of the
collection container 140 to a communication terminal (ex-
ternal device) installed in the CIT company. For another
example, the external device communicating with the
communication unit may be a communication terminal
installed inside the store. In this case, the control unit 100
may transmit the information for requesting the collection
of the collection container 140 to the communication ter-
minal installed in the CIT company via the communication
terminal installed in the store. These communication ter-
minals may be called computer devices.

[Collection process]

[0027] A store clerk can perform a collection process
by operating the operation unit 10. In the collection proc-
ess, banknotes equivalent to the proceeds from sales of
the store on that day are regarded as banknotes to be
collected (hereinafter referred to as "collection target
banknotes"). The collection process may include a proc-
ess of storing collection target banknotes fed out from
the storage unit 130 into the collection container 140.
The collection process may include a process of storing,
in the memory 110, information on the amount of the
collection target banknotes collected in the collection
container 140, as information on the proceeds from sales
of that day.
[0028] In the banknote handling apparatus 1, even af-
ter the number of collection target banknotes exceeds
the maximum number of banknotes storable in the col-
lection container 140, collection target banknotes, which
cannot be stored in the collection container 140, can be
stored in at least one storage unit 130 that is disposed
inside the apparatus 1 and is provided separately from
the collection container 140. The collection process of
the banknote handling apparatus 1 may include a proc-
ess in which the amount of collection target banknotes,
which cannot be transported from one or more storage
units 130 to the collection container 140 because the
collection container 140 becomes full of banknotes in the
middle of the collection process, is recorded as the pro-
ceeds from sales while leaving these collection target
banknotes in the storage units 130. In this case, the in-
formation on the proceeds from sales in the memory 110
includes: information on the amount of the collection tar-
get banknotes which has been collected from the storage
units 130 and are being stored in the collection container
140; information on the storage units 130 in which the
collection target banknotes are left therein after the col-
lection process; and information on the amount of these
collection target banknotes which are being stored in the
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storage units 130 but whose amounts are recorded as
the proceeds from sales.
[0029] If the collection container 140 has been already
full of banknotes before starting the collection process,
the collection process may include a process in which
the amount of collection target banknotes being stored
in one or more storage units 130 is recorded as proceeds
from sales. In this case, the information on the proceeds
from sales in the memory 110 includes: information on
the storage units 130 in which the collection target ban-
knotes are being stored; and information on the amount
of these collection target banknotes recorded as the pro-
ceeds from sales.
[0030] In the banknote handling apparatus 1, the infor-
mation on the proceeds from sales can be managed in
the collection information stored in the memory 110. The
information on the proceeds from sales may include in-
formation on the storage places of the collection target
banknotes whose amounts are recorded as the proceeds
from sales, and information on the amount of the collec-
tion target banknotes in each storage place. The "storage
place" is information on the place where the collection
target banknotes, whose information is registered in the
collection information in the memory 110, are stored. In
the banknote handling apparatus 1, even after the col-
lection container 140 has become full of banknotes, col-
lection target banknotes can be kept inside the apparatus
1 by storing them in at least one of the storage units 130.
Therefore, the "storage place" may include only the col-
lection container 140, or the collection container 140 and
one or more storage units 130.
[0031] When the number of collection target banknotes
stored in the storage unit 130 becomes equal to or greater
than a predetermined number prepared in the memory
110 in advance, the control unit 100 can determine that
collection of banknotes by a CIT company is necessary.
The control unit 100 can transmit information indicating
that the collection of banknotes is necessary, from the
communication unit to the communication terminal (ex-
ternal device) used by the CIT company.
[0032] The clerk can operate the operation unit 10 to
input information needed for the collection process,
whereby the control unit 100 starts the collection process.
When the collection process has started, the collection
target banknotes stored in the storage unit 130 are fed
out and stored in the collection container 140. The ban-
knotes are fed out, one by one, from each storage unit
130 to the transport path sequentially. The collection tar-
get banknotes are transported to the collection unit 141
by the transport unit 90, and stored in the collection con-
tainer 140 in the collection unit 141.
[0033] The recognition unit 80 acquires recognition da-
ta of each banknote fed out from the storage unit 130 to
the transport path. The control unit 100 can recognize
the kinds of the banknotes stored in the collection con-
tainer 140 based on the recognition data. The control unit
100 can counts the number of these stored banknotes.
[0034] The control unit 100 can store the counting re-

sult in the collection information in the memory 110. After
the collection container 140 has become full of ban-
knotes, the control unit 100 can use the storage unit 130
for storage of remaining collection target banknotes.
Hereinafter, two examples of the banknote handling proc-
ess using the storage unit 130 for storage of collection
target banknotes will be described.

[Example 1 of banknote handling process of storing col-
lection target banknotes in storage unit]

[0035] FIG. 1B is a schematic diagram illustrating an
example of the banknote handling process performed in
the banknote handling apparatus 1. In FIG. 1B, since the
banknote storage states in the storage unit 130 and the
collection container 140 are to be described, only the
components necessary for the description are schemat-
ically shown while the other components are omitted but
shown in other drawings.
[0036] In the banknote handling apparatus 1, each of
the storage units 130 can be assigned a denomination
of banknotes to be stored therein, in advance. The
number of banknotes, which are to be stored in each
storage unit 130 and are to be used as change in the
store, can also be set for each denomination in advance.
Information of the denominations assigned to the respec-
tive storage units 130 and information of the number of
banknotes for change for each denomination can be
stored in the setting information in the memory 110 in
advance.
[0037] As shown in FIG. 1B, banknotes for change, of
which the denominations and the number for each de-
nomination have been set in advance as change fund,
are stored in the storage units 130 corresponding to the
denominations of the change fund before business hours
of the store business. In the collection container 140,
collection target banknotes may be stored. For example,
banknotes equivalent to an amount obtained by subtract-
ing the amount of change fund for one business day from
the amount of proceeds from sales on the previous day
may be stored in the collection container 140.
[0038] During the business hours of the store, a dis-
pensing process and a depositing process are performed
in the banknote handling apparatus 1. A store clerk can
perform, with the banknote handling apparatus 1, a proc-
ess of dispensing banknotes for change to be used to
return to a customer for transactions in the store. In the
dispensing process, the banknotes are fed out from the
storage units 130 and discharged from the banknote han-
dling apparatus 1. The clerk can perform a process of
depositing banknotes, which may be processed as pro-
ceeds from sales of the store, received from a customer.
In the depositing process, the banknotes received in the
depositing units 30 are fed out to the transport path and
stored in the storage unit 130 inside the banknote han-
dling apparatus 1. The banknote handling apparatus 1
can perform recycling of a banknote, that is, a process
in which a banknote having been stored in the storage
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unit 130 in the depositing process is fed out from the
storage unit 130 and dispensed in the dispensing proc-
ess.
[0039] Out of the banknotes deposited in the deposit-
ing process, a banknote that is determined by the control
unit 100 not to be dispensable can be stored in the col-
lection container 140. In addition, a banknote which can
be deposited in the banknote handling apparatus 1 but
the denomination of which is not assigned to the storage
units 130, and a banknote which is to be stored in the
storage unit 130 but cannot be stored because the stor-
age unit 130 is full, can be stored in the collection con-
tainer 140. The collection container 140 is used for stor-
age of banknotes to be collected to outside the apparatus
1, and the banknotes in the collection container 140 are
not used for the dispensing process.
[0040] After the business hours of the store, the clerk
can operate the operation unit 10 to perform a collection
process. In the banknote handling apparatus 1, the pro-
ceeds from sales in the store on the day can be calcu-
lated. For example, there is a case where all the ban-
knotes in the store should be deposited in the banknote
handling apparatus 1 after the business hours. In this
case, an amount obtained by subtracting the amount of
banknotes having been stored in the banknote handling
apparatus 1 before the business hours, from the total
amount of banknotes being stored in the banknote han-
dling apparatus 1 after the clerk has collected all the ban-
knotes in the store and deposited the collected banknotes
in the apparatus 1, is the proceeds from sales in the store
on the day. The control unit 100 can calculate the amount
of the proceeds from sales. When the amount of the pro-
ceeds from sales has been determined, the control unit
100 can determine the denominations and the number
for each denomination of the banknotes constituting the
proceeds from sales. The banknotes constituting the pro-
ceeds from sales are collection target banknotes. That
is, the denominations and the number for each denomi-
nation of the collection target banknotes are determined
so as to be equal to the amount of the proceeds from
sales of that day. For example, the denominations and
the number for each denomination of the collection target
banknotes to be transported from the storage units 130
to the collection container 140 are determined based on:
the amount of the proceeds from sales of that day; the
total amount of the banknotes already stored in the col-
lection container 140; and the number, for each denom-
ination, of banknotes for change to be left in the storage
units 130 and to be used for the next business day.
[0041] Based on the determination result, the control
unit 100 can control the storage unit 130 to feed out, to
the transport path, the collection target banknotes con-
stituting the proceeds from sales (hereinafter simply re-
ferred to as "banknotes from sales") out of the banknotes
being stored in the storage unit 130. The banknotes from
sales fed out from the storage unit 130 to the transport
path are transported to the collection unit 140 and stored
in the collection container 140. Specifically, while the

banknotes for change necessary for the next business
day are left in the storage unit 130, the remaining ban-
knotes are collected as the banknotes from sales into the
collection container 140. In the collection container 140,
the banknotes from sales may be stored in a denomina-
tion mixed state.
[0042] If the collection container 140 becomes full of
banknotes in the middle of the collection process, the
control unit 100 can keep the remaining banknotes from
sales in at least one of the storage units 130 as shown
in FIG. 1C. Specifically, in the banknote handling appa-
ratus 1, the banknotes for change necessary for the next
business day are left in the storage units 130, while the
banknotes from sales are stored dividedly in the collec-
tion container 140 and in at least one storage unit 130.
[0043] There are cases where banknotes from sales
for a plurality of days are stored in the collection container
140 in a denomination mixed state. At least one storage
unit 130 may store therein the banknotes from sales and
the banknotes for change to be used for the business of
the store. That is, the storage unit 130 may store therein
the collection target banknotes and the banknotes for
recycle use. The control unit 100 can store information
on the storage states of these banknotes, in the inventory
information and the collection information in the memory
110. The collection information includes information on
that a part of the banknotes from sales is stored in at
least one of the storage units 130.
[0044] The business hours on the next day will start
with the banknotes constituting the proceeds from sales
being dividedly stored in the collection container 140 and
the storage unit 130 as shown in FIG. 1C. Even after the
collection container 140 becomes full of banknotes, the
clerk can continue to use the banknote handling appa-
ratus 1. When dispensing banknotes from the storage
unit 130 during the dispensing process, the control unit
100 can avoid dispensing banknotes equivalent to the
amount of the banknotes from sales stored in this storage
unit 130. The control unit 100 can perform the dispensing
process by using banknotes equivalent to an amount cal-
culated by excluding the amount of the banknotes from
sales from the total amount of banknotes being stored in
the storage unit 130. For example, if the total amount of
banknotes being stored in the storage unit 130 is 500,000
yen and the amount of the banknotes from sales in this
storage unit 130 is 100,000 yen, the dispensing process
is performed by using banknotes of the remaining
400,000 yen.
[0045] According to kinds of banknotes deposited and
dispensed during the business hours of the store, the
control unit 100 can perform exchange between ban-
knotes from sales and recycle banknotes that can be
dispensed in the dispensing process. For example, if a
large-denomination banknote, which can be exchanged
for small-denomination banknotes from sales, is depos-
ited, the control unit 100 can change the deposited large-
denomination recycle banknote to a banknote from sales
so that this large-denomination banknote can be stored
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and kept in the storage unit 130. On the other hand, the
control unit 100 can change small-denomination ban-
knotes from sales, whose amount is equivalent to the
amount of the deposited large-denomination banknote
regarded as the banknote from sales, to recycle ban-
knotes so that these small-denomination banknotes can
be used in the dispensing process.
[0046] For example, if one 200-euro banknote is stored
in the storage unit 130 through the depositing process,
the control unit 100 can exchange this 200-euro recycle
banknote for twenty 10-euro banknotes having been
stored as banknotes from sales in the storage unit 130.
Specifically, the control unit 100 can regard the deposited
one 200-euro banknote as a banknote from sales and
keep it in the storage unit 130, and change, instead of
this banknote, twenty 10-euro banknotes having been
regarded as banknotes from sales, to recycle banknotes.
Thus, the number of 10-euro banknotes that can be dis-
pensed in the dispensing process is increased by 20.
[0047] Settings that allow the control unit 100 to specify
a denomination of deposited banknotes that can be re-
garded as proceeds from sales and a denomination for
which banknotes from sales can be changed to recycle
banknotes, may be prepared in setting information in the
memory 110 in advance.
[0048] Alternatively, the clerk can store, in the setting
information in the memory 110, settings that allow the
control unit 100 to automatically select a denomination
for which a banknote from sales is changed to a recycle
banknote. In this case, for example, based on transitional
change in the number of banknotes for each denomina-
tion on the day, the control unit 100 can specify a denom-
ination of recycle banknotes that are likely to run short
on the day, and automatically selects the specified de-
nomination as a denomination for which a banknote from
sales is changed to a recycle banknote. If a banknote of
a denomination exchangeable for banknotes of the au-
tomatically selected denomination is deposited, the con-
trol unit 100 can store the deposited banknote as a ban-
knote from sales, and changes, instead of this banknote,
the banknotes of the automatically selected denomina-
tion, from the banknotes from sales to the recycle ban-
knotes.
[0049] As described above, based on the settings pre-
pared in advance in the setting information in the memory
110, the control unit 100 can perform exchange between
banknotes from sales, which cannot be dispensed in the
dispensing process and are to be collected to outside the
apparatus 1, and recycle banknotes, which can be dis-
pensed in the dispensing process. After performing such
banknote exchange, the control unit 100 updates related
information such that the inventory information and the
collection information stored in the memory 110 coincide
with the banknote storage state of the storage units 130
after the exchange.

[Example 2 of banknote handling process for storing col-
lection target banknotes in storage unit]

[0050] In the example shown in FIG. 1C, both recycle
banknotes and banknotes from sales are stored in one
storage unit 130a. However, a certain storage unit 130
may be exclusively used for storing banknotes from sales
so that banknotes from sales are not stored together with
recycle banknotes in one storage unit 130.
[0051] For example, the clerk prepares, in the setting
information in the memory 110, a setting such that a stor-
age unit 130a is exclusively used only for collecting ban-
knotes from sales if the collection container 140 becomes
full of banknotes. When the collection process has start-
ed after the business hours of the store and the control
unit 100 has recognized that at least a part of the ban-
knotes from sales cannot be stored in the collection con-
tainer 140, the control unit 100 can change the settings
on the storage unit 130a from the setting for storing re-
cycle banknotes for the assigned denomination to the
setting for storing only banknotes from sales regardless
of denominations.
[0052] The control unit 100 updates settings on the
storage unit 130a, to the changed settings, in the setting
information in the memory 110. After the update, the stor-
age unit 130a is used as a banknote collection unit for
storing only banknotes from sales.
[0053] Consequently, after the collection process has
ended, a part of the banknotes from sales are stored in
the collection container 140 while the remaining ban-
knotes from sales, which could not be stored in the col-
lection container 140, are stored in the storage unit 130a
having been changed to be used as a collection unit. The
collection container 140 and the storage unit 130a store
only the banknotes from sales in a denomination mixed
state, while the storage unit 130b does not store ban-
knotes from sales and stores only the recycle banknotes.
The number of storage units 130, whose purpose of use
is changed from "storage unit" to "collection unit", is not
particularly limited.

[Container collection process]

[0054] A determination condition for determining
whether or not to request the CIT company for collection
of proceeds from sales can be prepared in the setting
information in the memory 110. The clerk can register
the determination condition in the setting information by
operating the operation unit 10. For example, the clerk
may set the determination condition such that, if a part
of banknotes from sales have been stored in a storage
unit 130 after the business hours of the store, and the
number of the banknotes from sales or the total number
of recycle banknotes and the banknotes from sales
stored in one storage unit 130 exceeds a predetermined
number (threshold number), a request for collection of
banknotes is made to the CIT company. The clerk can
store this determination condition in the setting informa-
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tion. Alternatively, for example, the clerk may set the de-
termination condition such that a request for collection
of banknotes is made to the CIT company if the number
of banknotes from sales or the total number of recycle
banknotes and the banknotes from sales stored in one
storage unit 130 exceeds a predetermined percentage
of the maximum number of banknotes storable in this
storage unit 130, and may store this determination con-
dition in the setting information.
[0055] The clerk can set the determination condition,
based on the number of banknotes from sales for which
collection is requested to the CIT company, and on the
maximum number of banknotes storable in the collection
container 140, and may store this determination condition
in the setting information. For example, the clerk may set
the determination condition such that a request for col-
lection of banknotes is made to the CIT company when
the number of banknotes from sales (collection target
banknotes) has reached a predetermined number corre-
sponding to a predetermined number of times the capac-
ity of the collection container 140 capable of storing a
predetermined number of banknotes at maximum, and
may store this determination condition in the setting in-
formation. For example, the determination condition is
set such that it is satisfied when the number of collection
target banknotes reaches 5,400 that is 1.8 times the ca-
pacity of the collection container 140 capable of storing
3,000 banknotes.
[0056] For example, after the collection process has
been performed, the control unit 100 can determine
whether or not the banknote storage state satisfies the
determination condition set in advance. If the determina-
tion condition is satisfied, the control unit 100 can perform
a notification process of requesting the CIT company for
collection of banknotes. The notification process can be
performed using the communication unit. In the notifica-
tion process, a collection requesting notification, and in-
formation on the banknotes from sales to be collected by
the CIT company can be transmitted to the communica-
tion terminal used by the CIT company. The information
on the banknotes from sales can include: information on
the denominations of the banknotes to be collected from
the store, the number of banknotes for each denomina-
tion, and the total number and the total amount of the
banknotes; and information on the number of collection
containers 140 necessary for collecting the banknotes.
For example, if two or more collection containers 140 are
necessary for collecting the proceeds from sales of the
store from the banknote handling apparatus 1, the
number of the collection container 140 is notified in the
notification process. The CIT company can confirm the
notified information, and come to the store with the noti-
fied number of collection containers 140 for collecting the
banknotes.
[0057] Upon receiving the request from the store, a
person in charge of the CIT company (hereinafter simply
referred to as "person in charge") can head to the store
with the notified number of collection containers 140. The

person in charge having arrived at the store can operate
the operation unit 10 of the banknote handling apparatus
1 to start the container collection process.
[0058] The container collection process will be de-
scribed for the case where, after the business hours of
the store, the person in charge visits the store with two
collection containers 140b, 140c and performs the con-
tainer collection process. After the business hours of the
store, banknotes from sales of one day or a plurality of
days are stored in the collection container 140a. For ex-
ample, banknotes from sales on the first day and a part
of banknotes from sales on the second day may be stored
in the collection container 140a. Recycle banknotes and
remaining banknotes from sales may be stored in at least
one of the storage units 130 set to store banknotes for
change for the assigned denomination.
[0059] When the person in charge has started the con-
tainer collection process, information guiding the content
of work to be performed by the person in charge can be
displayed on the screen of the operation unit 10. After
the container collection process has started, the number
of banknotes from sales to be collected and/or instruc-
tions for the person in charge can be displayed on the
screen of the operation unit 10.
[0060] The person in charge having checked the
screen of the operation unit 10 dismounts, from the ban-
knote handling apparatus 1, the collection container 140a
storing the banknotes from sales, and mounts, to the col-
lection unit 141, the empty collection container 140b
he/she has brought to the store.
[0061] When the container collection process has
started, the control unit 100 can recognize that there are
the banknotes from sales being stored in at least one
storage unit 130, based on the collection information in
the memory 110. After the empty collection container
140b has been mounted to the collection unit 141, the
control unit 100 can feed out the banknotes from sales
from the at least one storage unit 130 and stores these
banknotes in the collection container 140b. Information
indicating that the banknote handling apparatus 1 is per-
forming a process for storing banknotes in the second
collection container 140b may be displayed on the oper-
ation unit 10.
[0062] After all the banknotes from sales have been
fed out from the at least one storage unit 130 and stored
in the collection container 140b, the control unit 100 can
display information notifying this completion on the
screen of the operation unit 10. Based on the notification,
the person in charge can dismount, from the banknote
handling apparatus 1, the second collection container
140b in which the banknotes from sales have been
stored, and mount, to the collection unit 141, the empty
collection container 140c he/she has brought to the store.
When the collection container 140c is mounted to the
collection unit 141, the control unit 100 can end the con-
tainer collection process.
[0063] When the container collection process has end-
ed, the collection container 140c mounted to the ban-
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knote handling apparatus 1 is empty, and only the recycle
banknotes to be used for change are stored in the storage
units 130. Meanwhile, the banknotes from sales for one
or a plurality of business days are stored in the plurality
of collection containers 140a, 140b and collected to out-
side the banknote handling apparatus 1.
[0064] The person in charge having finished the con-
tainer collection process may carry the plurality of collec-
tion containers 140a, 140b, in which the proceeds from
sales of the store are being stored, out from the store.
The person in charge may carry the plurality of collection
containers 140a, 140b from the store to a predetermined
place. For example, the proceeds from sales are carried
to a cash center where banknotes collected from a plu-
rality of stores are handled.

[Confirmation of banknote information]

[0065] The control unit 100 can display, on the opera-
tion unit 10, information on the banknotes stored in the
respective storage units 130 and/or information on the
banknotes stored in the collection container 140, based
on the inventory information and the collection informa-
tion managed in the memory 110. The clerk and/or the
person in charge of the CIT company can confirm, on the
screen of the operation unit 10, the information on the
banknotes stored in the banknote handling apparatus 1.
[0066] On an inventory confirmation screen, informa-
tion on denominations, collection target banknotes and
recycle banknotes can be displayed. As the information
on denominations, denominations of banknotes stored
in the banknote handling apparatus 1 can be displayed.
The information on collection target banknotes can in-
clude: information on collection target banknotes in the
storage unit 130; information on collection target ban-
knotes in the collection container 140; and information
on the total of collection target banknotes in these units
130, 140. As the information on recycle banknotes, the
amount and/or the number of recyclable banknotes
stored in the banknote handling apparatus 1 can be dis-
played. When a part of the banknotes stored in the stor-
age unit 130 is regarded as proceeds from sales to be
collected, the amount/number of banknotes other than
the collection target banknotes (banknotes from sales)
can be displayed as the information on recycle ban-
knotes.
[0067] As the information on collection target ban-
knotes, information on banknotes to be collected from
the store can be displayed. As the information on collec-
tion target banknotes in the storage unit 130, the amount
and/or the number of collection target banknotes stored
in the storage unit 130 can be displayed. As the informa-
tion on collection target banknotes in the collection con-
tainer 140, the amount and/or the number of collection
target banknotes stored in the collection container 140
can be displayed. As the information on the total of col-
lection target banknotes in the storage unit 130 and the
collection container 140, the total amount and/or the total

number of the banknotes in these units 130, 140 can be
displayed. In addition to the amount/number of recycle
banknotes, the maximum amount/number of banknotes,
which can be recycled in a predetermined condition, can
be displayed. For example, the maximum
amount/number of recyclable banknotes may be dis-
played in parentheses.
[0068] For example, when an emergency situation oc-
curs while the control unit 100 performs the banknote
handling process by using 5-euro recycle banknotes, the
control unit 100 can perform the banknote handling proc-
ess by using, as recycle banknotes, 5-euro banknotes
from sales that have been stored as collection target ban-
knotes in the storage unit 130. In this case, the maximum
number of recycle banknotes that is a total of the recycle
banknotes and the collection target banknotes is dis-
played on the screen of the operation unit 10. For exam-
ple, after a notification for requesting delivery of 5-euro
banknotes to the store was transmitted to the communi-
cation terminal of the CIT company, if the banknote han-
dling apparatus 1 is not replenished with 5-euro ban-
knotes after a predetermined time period has elapsed,
the control unit 100 can determine that it is an emergency
situation. The control unit 100 having determined the
emergency situation can continue the banknote handling
process by using, as recycle banknotes, other 5-euro
banknotes that have been stored as collection target ban-
knotes in the storage unit 130. For example, if there are
200 5-euro recycle banknotes and 100 5-euro collection
target banknotes in the apparatus 1 in the emergency
situation, 300 5-euro banknotes can be used as recycle
banknotes to continue the banknote handling processes.
[0069] When the collection target banknotes have
been used as recycle banknotes in the emergency situ-
ation, the control unit 100 can compensate for the amount
of the used banknotes with banknotes of another denom-
ination being stored in the banknote handling apparatus
1, or with banknotes newly stored in the banknote han-
dling apparatus 1. For example, when four 5-euro ban-
knotes having been stored as collection target banknotes
are used as recycle banknotes in the dispensing process,
the control unit 100 can change recycle banknotes of
another denomination equivalent to the used 20 euros
to collection target banknotes, and start to keep these
collection target banknotes inside the apparatus 1. For
example, the control unit 100 can change two 10-euro
banknotes, one 20-euro banknote, or the like having
been stored as recycle banknotes, to collection target
banknotes, and keeps these banknotes in the storage
unit 130 without recycling them.
[0070] Alternatively, for example, the control unit 100
can temporarily record the total amount, 20 euros, of the
collection target banknotes used as recycle banknotes,
and change banknotes of a denomination the number of
which has been increased due to depositing and/or re-
plenishment, to collection target banknotes. For exam-
ple, when the CIT company has arrived at the store and
replenished the banknote handling apparatus 1 with ban-
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knotes and thereby the number of 5-euro banknotes in
the storage unit 130 has been increased, the control unit
100 can regard replenished four 5-euro banknotes as
collection target banknotes and keeps them inside the
apparatus 1. For another example, when a depositing
process has been performed and one or a plurality of
banknotes equivalent to 20 euros have been stored in
the storage unit 130, the control unit 100 can regard the
newly deposited banknotes equivalent to 20 euros as
collection target banknotes and keeps these banknotes
inside the apparatus 1.
[0071] When information on banknotes to be collected
from the banknote handling apparatus 1 is to be con-
firmed, information on denominations, collection target
banknotes and recycle banknotes can be displayed on
the screen of the operation unit 10. As the information
on denominations, denominations of banknotes to be col-
lected from the banknote handling apparatus 1 can be
displayed. The information on collection target ban-
knotes can include: information on collection target ban-
knotes in the storage unit 130; information on collection
target banknotes in the collection container 140; and in-
formation on the total of collection target banknotes in
these units 130, 140.
[0072] As the information on recycle banknotes, the
amount and/or the number of banknotes to be left in the
banknote handling apparatus 1 without being collected
from the banknote handling apparatus 1 can be dis-
played. As the information on collection target banknotes,
the amount and/or the number of collection target ban-
knotes stored in the storage unit 130, the amount and/or
the number of collection target banknotes stored in the
collection container 140, and the total amount and/or the
total number of these banknotes can be displayed.
[0073] On the screen, the number of collection con-
tainers 140 required for collecting the banknotes to out-
side the banknote handling apparatus 1 can also be dis-
played. For example, when the clerk needs to collect the
banknotes from sales to outside the banknote handling
apparatus 1 to hand over these collected banknotes to
the CIT company, the clerk can check the screen of the
operation unit 10 and prepare the notified number of col-
lection containers 140 on the screen. The clerk can per-
form the container collection process by using these col-
lection containers 140.
[0074] The information to be displayed on the screen
for confirming banknote information can be changed by
setting. For example, on the screen for confirming the
inventory information of banknotes in the banknote han-
dling apparatus 1, it can be set that information on col-
lection target banknotes is not displayed. For example,
on the screen for confirming the collection information on
collection target banknotes, it can be set that information
on recycle banknotes is not displayed.
[0075] Although the banknote handling apparatus 1
described above can perform a plurality of types of ban-
knote handling processes, the banknote handling appa-
ratus 1 may not necessarily perform all the aforemen-

tioned banknote handling processes, and may perform
a part of the banknote handling processes described
above.
[0076] The configuration of the banknote handling ap-
paratus 1 shown in FIG. 1A is merely an example. The
storage unit 130 is not limited to the stacking type storage
unit in which banknotes are stacked and stored. The stor-
age unit 130 may be a tape-type storage unit in which
banknotes are stored while being wound around an outer
circumferential surface of a drum together with tapes,
and are fed out by reversely rotating the drum. The col-
lection unit 141 may not necessarily store banknotes in
a collection bag serving as the collection container 140.
The collection unit 141 may store banknotes in a cassette
detachably mounted to the collection unit 141. The op-
eration unit 10 may not necessarily serve both as an op-
eration unit and a display unit. An operation unit and a
display unit may be independent units. The operation unit
10 may not necessarily be included in the banknote han-
dling apparatus 1. A mobile terminal communicably con-
nected to the banknote handling apparatus 1 wirelessly
or via a wire may be used as the operation unit 10.
[0077] How many consecutive days over which the
banknote handing apparatus 1 can be continuously used
while storing therein banknotes from sales for these days,
depends on the number of banknotes storable in each
storage unit 130, the number of banknotes storable in
the collection container 140, the number of banknotes
necessary for change (change fund), the number of ban-
knotes from sales, etc. Although banknotes are collected
in a plurality of collection containers 140 (collection bags)
when being collected to outside the banknote handling
apparatus 1, this is also an example, and banknotes may
be collected in three or more collection containers 140
depending on the number of banknotes to be collected.
By repeating the process of dismounting a collection con-
tainer 140 in which collection target banknotes are being
stored, and mounting an empty collection container 140
to the collection unit 141 to store collection target ban-
knotes left in the storage unit 130, the container collection
process can be performed regardless of the number of
the collection containers 140.
[0078] In the banknote handling apparatus 1, even
when the number of collection target banknotes in the
apparatus 1 exceeds the maximum number of banknotes
storable in the collection container 140, a part of the col-
lection target banknotes can be stored in at least one
storage unit 130 having been used for storage of recycle
banknotes only, whereby the banknote handling process
including the depositing process and the dispensing
process can be continuously performed. The banknote
handling apparatus 1 can perform the notification proc-
ess of notifying the clerk of the store and/or the person
in charge of the CIT company that collection of banknotes
is necessary, before it becomes a state where the ban-
knote handling process can no longer be continued. In
the notification process, the number of collection contain-
ers 140 necessary for collecting banknotes can be noti-
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fied. In the banknote handling apparatus 1, when the con-
tainer collection process is started to store banknotes in
the collection container 140 to collect these banknotes
to outside the apparatus 1, information indicating the ban-
knote collecting state can be displayed on the screen of
the operation unit 10. A person in charge of the collection
work can prepare the necessary number of collection
containers 140 in advance, and can smoothly progress
the collection work while checking the screen of the op-
eration unit 10.

[Specific example of the banknote handling apparatus]

[0079] Next, a specific example of the banknote han-
dling apparatus 1 will be described. FIG. 2 is a cross-
sectional view schematically showing an internal config-
uration of the banknote handling apparatus 1. FIG. 3 is
a block diagram schematically showing a functional con-
figuration of the banknote handling apparatus 1. For ex-
ample, the banknote handling apparatus 1 is installed in
a back office of a store. The banknote handling apparatus
1 can perform various banknote handling processes in-
cluding a depositing process and a dispensing process.
For example, the banknote handling apparatus 1 can per-
form a process of dispensing banknotes to be used as
change at a checkout counter of the store, and a process
of depositing banknotes collected, as proceeds from
sales of the store, from the checkout counter.
[0080] As shown by a broken line in FIG. 2, the ban-
knote handling apparatus 1 is divided into three units,
i.e., a banknote handling unit 150, a first safe unit 151,
and a second safe unit 152. Storage units 130 (130a to
130h) disposed in the first safe unit 151 and a collection
container 140 of a collection unit 141 disposed in the
second safe unit 152 can store banknotes processed in
the banknote handling unit 150. The first safe unit 151
and the second safe unit 152 are metallic safes. The ban-
knotes stored in the storage units 130 and the collection
container 140 cannot be taken out from the apparatus
unless a locked metallic safe door 5 is unlocked with a
predetermined key and opened. Since the storage units
130 and the collection unit 141 in which a large quantity
of banknotes are stored are respectively disposed in the
first safe unit 151 and the second safe unit 152, security
of the banknotes is ensured.
[0081] The banknote handling unit 150 includes a cas-
sette 20, a depositing unit 30, a dispensing unit 40, a first
reject unit 51, a second reject unit 52, a rotary unit 60, a
temporary storage unit 70, and a recognition unit 80.
[0082] The recognition unit 80 includes various types
of sensors such as an image sensor, an ultrasonic sen-
sor, and a magnetic sensor. Using the sensors, the rec-
ognition unit 80 acquires recognition data for recognizing
the kind of each banknote. The recognition data includes,
for example, data for recognizing the denomination, au-
thenticity, and fitness of each banknote. The recognition
unit 80 transmits the acquired recognition data to the con-
trol unit 100 (see FIG. 3). For example, the recognition

unit 80 transmits data of a banknote image acquired by
the image sensor to the control unit 100. The banknote
image enables the control unit 100 to specify the kind of
the banknote and read a serial number of the banknote.
[0083] The transport unit 90 includes: a transport
mechanism (conveyer) having rollers and belts for trans-
porting banknotes along a transport path; and a diversion
mechanism for changing the banknote transporting di-
rection at diverting points disposed on the transport path.
The transport mechanism and the diversion mechanism
are controlled by the control unit 100 to transport ban-
knotes along the transport path connecting each unit in
the apparatus 1. The transport path in the banknote han-
dling unit 150 is connected to a transport path disposed
in the first safe unit 151 and a transport path disposed in
the second safe unit 152. Each of the first safe unit 151
and the second safe unit 152 has a slit-like opening at
an upper surface thereof. Banknotes are transported into
each safe unit 151, 152 from the outside along the trans-
port path that passes through this opening. Thus, the
transport unit 90 can transport the banknotes processed
in the banknote handling unit 150 to the storage units
130 in the first safe unit 151 and to the collection container
140 in the second safe unit 152.
[0084] Each of the storage units 130 disposed in the
first safe unit 151 includes a stacking mechanism for
stacking banknotes. The stacking mechanism is control-
led by the control unit 100 to stack the banknotes having
been transported along the transport path, such that the
faces thereof are substantially horizontal. Each storage
unit 130 further includes a feeding mechanism composed
of a plurality of rollers for feeding out banknotes to the
transport path connected to the storage unit 130. The
feeding mechanism is controlled by the control unit 100
to feed out the banknotes stacked in the storage unit 130,
in order from an uppermost banknote, to the transport
path connected to the storage unit 130.
[0085] The operation unit 10 is disposed on an upper
portion of the banknote handling unit 150. The operation
unit 10 is, for example, a touch panel type liquid crystal
display device, and functions as a display unit as well as
an operation unit. A clerk performs, with the operation
unit 10, operations such as: confirmation of information
on banknotes stored in the banknote handling apparatus
1; confirmation and update of a setting on a banknote
handling process; and instruction related to the banknote
handling process. The information inputted through the
operation unit 10 is transmitted to the control unit 100.
[0086] The clerk, by operating the operation unit 10,
can set, for each storage unit 130, information indicating
the kind of banknotes to be stored in the storage unit 130.
The control unit 100 associates the information indicating
the kind of banknotes, which is inputted by using the op-
eration unit 10 by the clerk, with information indicating
the storage unit 130. The control unit 100 stores, in the
memory 110, information indicating the relationship be-
tween the kind of banknotes and the storage unit 130.
The control unit 100 controls the depositing unit 30, the
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temporary storage unit 70, the recognition unit 80, the
transport unit 90, and the storage unit 130, based on the
information stored in the memory 110, thereby storing
banknotes in the corresponding one among the plurality
of storage units 130.
[0087] The kinds of banknotes to be recognized by the
banknote handling apparatus 1 includes denomination.
The kinds of banknotes may include at least one of fitness
and authenticity, in addition to denomination. The kinds
of banknote may further include information indicating a
currency such as Canadian dollar, US dollar, Mexican
peso, or Euro.
[0088] The clerk, by operating the operation unit 10,
can set, for a certain storage unit 130, information indi-
cating that banknotes are not to be stored therein. The
control unit 100 stores, in the memory 110, the informa-
tion on the setting of the storage unit 130. For example,
when an inventory confirmation process of checking ban-
knotes in one storage unit 130 is performed, an empty
storage unit 130 set not to store banknotes is used as a
temporary storage place for the fed-out banknotes, which
are fed out, one by one, from the one storage unit 130.
The confirmation process will be described later in detail.
[0089] Operations to be performed on the operation
unit 10 include: a depositing operation of inputting infor-
mation necessary for the depositing process of transport-
ing deposited banknotes from the depositing unit 30 or
the cassette 20 to the storage unit 130; a dispensing op-
eration of inputting information necessary for the dis-
pensing process of transporting banknotes to be dis-
pensed, from the storage unit 130 to the dispensing unit
40 or the cassette 20; a collection operation of inputting
information necessary for the collection process of trans-
porting banknotes to be collected into the collection con-
tainer 140, from the storage unit 130 to the collection unit
141; and a container collection operation of inputting in-
formation necessary for the container collection process
of dismounting the collection container 140 in which ban-
knotes to be collected are being stored, from the ban-
knote handling apparatus 1.
[0090] Each storage unit 130 is detachably mounted
to the banknote handling apparatus 1. Specifically, the
storage unit 130 is detachably disposed on a frame that
is movable in the front-rear direction (the left-right direc-
tion in FIG. 2) of the banknote handling apparatus 1. The
safe door 5 disposed at the front face of the banknote
handling apparatus 1 is opened, and the frame is drawn
out from the safe unit 151 toward the front face side of
the apparatus 1, whereby the storage unit 130 can be
mounted/dismounted with respect to the frame. Although
FIG. 2 shows a case where a total of eight storage units
130 of two types, i.e., four small storage units 130a to
130d and four large storage unit 130e to 130h, are dis-
posed, the types and the number of storage units 130
are not particularly limited.
[0091] The collection unit 141 disposed in the second
safe unit 152 includes: a stacking mechanism for stack-
ing, in the collection container 140, banknotes having

been transported by the transport unit 90; and a storage
mechanism including a lever for pushing the banknotes
stacked by the stacking mechanism into the collection
container, and a driving unit for driving the lever. The
collection unit 141 is disposed on a frame that is movable
in the front-rear direction (the left-right direction in FIG.
2) of the banknote handling apparatus 1.
[0092] The collection container 140 is detachably
mounted to the banknote handling apparatus 1. The safe
door 5 disposed at the front face of the banknote handling
apparatus 1 is opened, and the frame on which the col-
lection unit 141 is disposed is drawn out from the second
safe unit 152 toward the front face side of the apparatus
1, whereby the collection container 140 can be set and
removed with respect to the collection unit 141.
[0093] The collection container 140 is a bag for storing
collection target banknotes. However, the collection con-
tainer 140 is not limited to the bag, and may be a cassette
including a container, a lid that is opened and closed by
the clerk when banknotes in the container are taken out,
and a lock mechanism that locks the lid in the closed
state. When the collection container 140 is such a cas-
sette, for example, a storage mechanism that includes a
plurality of rollers and a stage for supporting banknotes
and that stores banknotes having been transported by
the transport unit 90 into the container, is disposed on
the cassette side.
[0094] As shown in FIG. 3, the banknote handling ap-
paratus 1 includes a control unit 100, a memory 110, and
a communication unit 120 in addition to the components
shown in FIG. 2. The control unit 100 may be called a
controller, a circuit, a processor, or a computer device.
The communication unit 120 is controlled by the control
unit 100 to exchange information with an external device.
The communication unit 120 is communicably connected
to the external device via a network such as a LAN, a
WAN, or the Internet. For example, if the collection con-
tainer 140 in which banknotes are stored needs to be
dismounted from the banknote handling apparatus 1 and
carried outside the store, the control unit 100 controls the
communication unit 120 to transmit information for re-
questing the collection of the collection container 140 to
the communication terminal (external device) installed in
the CIT company. The external device communicating
with the communication unit 120 may be a communica-
tion terminal installed inside the store. In this case, the
control unit 100 may transmit the information for request-
ing the collection of the collection container 140 to the
communication terminal installed in the CIT company via
the communication terminal in the store. The communi-
cation terminal may be called a computer device.
[0095] The memory 110 is a non-volatile memory de-
vice. The memory 110 stores inventory information 111,
collection information 112, and setting information 113.
The inventory information 111 includes: information in-
dicating the denominations of banknotes stored in the
respective storage units 130, and the number and the
amount of the banknotes for each denomination; and in-
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formation indicating the denominations of banknotes
stored in the collection container 140, and the number
and the amount of the banknotes for each denomination.
The collection information 112 includes: information in-
dicating the denominations of collection target ban-
knotes, and the number and the amount of the banknotes
for each denomination; and information indicating a place
where the collection target banknotes are stored. The
inventory information 111 and the collection information
112 include information on serial number of each ban-
knote. The setting information 113 includes: information
indicating the kinds of banknotes to be stored in the re-
spective storage units 130; and information indicating the
contents of banknote handling processes to be per-
formed in the banknote handling apparatus 1. The clerk
can display the various kinds of information including the
inventory information 111, the collection information 112,
and the setting information 113 on the screen of the op-
eration unit 10 by operating the operation unit 10. More-
over, the clerk can update the setting information 113
stored in the memory 110 by operating the operation unit
10.
[0096] The control unit 100 controls the components
shown in FIGS. 2 and 3 while using the various kinds of
information stored in the memory 110, based on opera-
tions performed on the operation unit 10. The control unit
100 recognizes the kind of each banknote, based on the
recognition data acquired by the recognition unit 80. For
example, the denomination, authenticity, and fitness of
the banknote are recognized. Moreover, the control unit
100 counts the number of banknotes for each kind, based
on the recognition data acquired by the recognition unit
80. For example, the number of banknotes for each de-
nomination is counted. Then, information of each ban-
knote and information indicating the number of ban-
knotes for each kind are transmitted from the control unit
100 to the memory 110, and stored in the memory 110
as the inventory information 111.
[0097] The control unit 100 controls the respective
components based on the information inputted through
the operation unit 10 and the communication unit 120
such that the functions and operations of the banknote
handling apparatus 1 described in the present embodi-
ment are implemented. The banknote handling appara-
tus 1 can perform various banknote handling processes.

[Depositing process]

[0098] FIG. 4 is a schematic diagram illustrating a de-
positing process performed in the banknote handling ap-
paratus 1. In FIG. 4 and the subsequent figures, the op-
eration unit 10 is omitted from figures. The clerk operates
the operation unit 10 to start the depositing process. The
depositing process is a process of receiving banknotes
from outside the apparatus 1, and storing the received
banknotes inside the apparatus 1. The clerk can deposit
banknotes in the apparatus from the depositing unit 30.
The clerk can also deposit banknotes in the apparatus

from the cassette 20 detachably mounted to the banknote
handling apparatus 1.
[0099] When performing the depositing process by us-
ing the depositing unit 30, the clerk can place a plurality
of banknotes on the depositing unit 30. The depositing
unit 30 is controlled by the control unit 100 to feed out
the placed banknotes one by one to the transport path
inside the apparatus 1. The transport unit 90 is controlled
by the control unit 100 to transport the banknotes along
the transport path as indicated by solid-line arrows in
FIG. 4. The banknotes fed out from the depositing unit
30 are transported to the recognition unit 80. The control
unit 100 acquires by using the recognition unit 80 an im-
age of each banknote, and reads a serial number of the
banknote from the image. Based on recognition data ac-
quired in the recognition unit 80, the control unit 100 rec-
ognizes the kind of the banknote and determines whether
or not the banknote can be deposited. When the control
unit 100 has determined that the banknote can be de-
posited, the banknote is, based on the recognition result,
transported to one of the plurality of storage units 130a
to 130h that corresponds to the kink of the banknote. The
storage unit 130 stores the transported banknote.
[0100] A reject note that is determined by the control
unit 100 not to be depositable is transported to the dis-
pensing unit 40. The transported reject note is stacked
in the dispensing unit 40. The dispensing unit 40 is con-
figured such that rejected banknotes stacked therein can
be taken out from the apparatus 1. Rejected banknotes
stacked in the dispensing unit 40 are removed from the
dispensing unit 40 by the clerk.
[0101] In an exemplary implementation, the depositing
unit 30 is a depository, repository, dispensary or other
type of receptacle that receives banknotes during the de-
positing process. The dispensing unit 40 stacks ban-
knotes to be dispensed during the dispensing process.
In some implementations, a container is one or both the
depositing unit 30 and the dispensing unit 40, performing
one or both of the depositing process and the dispensing
process.
[0102] When setting information indicating that coun-
terfeit notes should be kept in the banknote handling ap-
paratus 1 is stored in the memory 120, a reject note rec-
ognized as a counterfeit note by the control unit 100 is
transported not to the dispensing unit 40 but to the second
reject unit 52. The second reject unit 52 stores and keeps
the transported reject note. Alternatively, a counterfeit
note, after having been temporarily stored in the tempo-
rary storage unit 70, is fed out from the temporary storage
unit 70 to the transport path at a predetermined timing,
is transported to the first reject unit 51, and is stored and
kept in the first reject unit 51.
[0103] The depositing process for banknotes in the de-
positing unit 30 can be performed by using the temporary
storage unit 70. In this case, banknotes having passed
through the recognition unit 80 are transported along the
transport path inside the banknote handling unit 150, and
are stored in the temporary storage unit 70. When all the
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banknotes to be deposited have been stored in the tem-
porary storage unit 70, the counting result of these ban-
knotes is displayed on the operation unit 10. Then, the
clerk performs an operation to accept the counting result,
whereby each of the banknotes stored in the temporary
storage unit 70 is fed out and transported to the storage
unit 130 corresponding to the recognition result of each
banknote. The storage unit 130 stores the transported
banknotes. If the clerk performs an operation to cancel
the depositing process instead of the acceptance, the
banknotes fed out from the temporary storage unit 70 are
transported to the dispensing unit 40. The dispensing
unit 40 stacks the transported banknotes. The banknotes
stacked in the dispensing unit 40 are removed from the
dispensing unit 40 by the clerk and returned to the clerk.
[0104] The depositing process can also be performed
by using the cassette 20. In this case, the clerk may use
another banknote handling apparatus in order to previ-
ously store, in the cassette 20, banknotes to be deposited
in the banknote handling apparatus 1. The cassette 20
can be detachably mounted to another banknote han-
dling apparatus 1. For example, the cassette 20 can be
detachably mounted to a change machine that stores
money received from a customer when a transaction with
the customer is performed at the checkout counter of the
store, and that dispenses change according to need. For
example, in order to collect banknotes from the change
machine and deposit the collected banknotes in the ban-
knote handling apparatus 1, the clerk performs a process
of mounting the cassette 20 to the change machine, and
storing collection target banknotes into the cassette 20
inside the change machine. The clerk dismounts, from
the change machine, the cassette 20 in which the collec-
tion target banknotes have been stored, mounts the cas-
sette 20 to the banknote handling apparatus 1 as shown
in FIG. 4, and performs the depositing operation by using
the operation unit 10. When the depositing process has
started in the banknote handling apparatus 1, the cas-
sette 20 under control of the control unit 100 feeds out
the banknotes in the cassette 20, one by one, to the trans-
port path in the apparatus 1.
[0105] The transport unit 90 transports the banknotes
to the rotary unit 60 as indicated by broken-line arrows
in FIG. 4. The rotary unit 60 rotates the banknotes such
that the top/bottom orientation of the banknotes is
changed without changing the face/back orientation of
the banknotes. The rotary unit 60 includes a plurality of
rollers for rotating the banknotes. The control unit 100
controls the rotation speed of each roller of the rotary unit
60. For example, the plurality of rollers disposed in the
direction orthogonal to the banknote transport direction
are in contact with a face of each banknote, and the rollers
rotate at different rotation speeds, whereby the banknote
is rotated.
[0106] The banknotes in the cassette 20 are fed out
such that the long edges of each banknote are parallel
to the transport direction. On the other hand, the ban-
knotes in the depositing unit 30 are fed out such that the

short edges of each banknote are parallel to the transport
direction, are transported along the transport path, and
are stored in the storage unit 130. The rotary unit 60
rotates the banknotes fed out from the cassette 20 by 90
degrees such that the short edges of each banknote be-
come parallel to the transport direction, whereby the ro-
tated banknotes can be processed in the same as the
banknotes deposited from the depositing unit 30.
[0107] The banknotes rotated in the rotary unit 60 are
transported to the recognition unit 80, and are processed
similarly to the case of depositing banknotes from the
depositing unit 30. Furthermore, similarly to the case of
depositing banknotes from the depositing unit 30, the
banknotes in the cassette 20 can be deposited by using
the temporary storage unit 70. In this case, the banknotes
fed out from the cassette 20 are transported along the
transport path in the banknote handling unit 150, and are
stored temporarily in the temporary storage unit 70. After
the clerk has performed, with the operation unit 10, an
operation to accept the counting result of the banknotes,
the banknotes are fed out from the temporary storage
unit 70 and stored in the storage unit 130. If the clerk has
performed an operation to cancel the depositing process,
the banknotes fed out from the temporary storage unit
70 are returned to and stored in the cassette 20.

[Dispensing process]

[0108] The clerk can perform a dispensing process by
operating the operation unit 10. FIG. 5 is a schematic
diagram illustrating a dispensing process performed in
the banknote handling apparatus 1. The dispensing proc-
ess is a process of feeding out banknotes from the stor-
age unit 130, and discharging these banknotes from the
apparatus 1. For example, the clerk performs, with the
operation unit 10, a dispensing operation for dispensing
banknotes stored in the storage unit 130 to the cassette
20. In this case, the control unit 100 receives, from the
operation unit 10, information indicating the content of
dispensing inputted by the clerk, and controls the trans-
port unit 90, the storage unit 130, and the cassette 20 to
perform the dispensing process. Alternatively, for exam-
ple, the clerk may perform, with the operation unit 10, a
dispensing operation of dispensing banknotes from the
storage unit 130 to the dispensing unit 40. In this case,
the control unit 100 receives, from the operation unit 10,
information indicating the content of dispensing inputted
by the clerk, and controls the transport unit 90, the stor-
age units 130, and the dispensing unit 40 to perform the
dispensing process.
[0109] When performing the dispensing process by us-
ing the dispensing unit 40, the clerk designates the con-
tent of dispensing by operating the operation unit 10,
whereby the storage unit 130 under control of the control
unit 100 feeds out banknotes to be dispensed, one by
one, to the transport path. The transport unit 90 under
control of the control unit 100 transports the banknotes
as indicated by solid-line arrows in FIG. 5. The banknotes
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fed out from the storage unit 130 are transported to the
recognition unit 80. Based on recognition data acquired
in the recognition unit 80, the control unit 100 determines
whether or not each banknote can be dispensed. When
the control unit 100 has determined that the banknote
can be dispensed, the banknote is transported to the dis-
pensing unit 40. The transported banknotes are stacked
in the dispensing unit 40. The clerk can take out the dis-
pensed banknotes from the dispensing unit 40. When
determining whether or not each banknote can be dis-
pensed, the control unit 100 may recognize a serial
number of the banknote, based on the recognition data
acquired in the recognition unit 80.
[0110] A reject note that is determined by the control
unit 100 not to be dispensable is transported to the first
reject unit 51. For example, the reject note, after having
been temporarily stored in the temporary storage unit 70,
is fed out from the temporary storage unit 70 to the trans-
port path at a predetermined timing, is transported to the
first reject unit 51, and is stored and kept in the first reject
unit 51. Alternatively, the reject note may be transported
to the second reject unit 52, and stored and kept in the
second reject unit 52.
[0111] There is a case where reject note recognized
as a counterfeit note by the control unit 100 in the depos-
iting process, and a reject note determined by the control
unit 100 not to be dispensable in the dispensing process
are to be handled in different manners after having been
taken out from the apparatus 1. In this case, a setting
may be previously prepared in the memory 110, such
that the counterfeit note in the depositing process and
the reject note in the dispensing process are stored sep-
arately in the first reject unit 51 and the second reject unit
52. For example, when the setting indicating that a ban-
knote determined as a counterfeit note in the depositing
process should be stored in the second reject unit 52
while a banknote determined as a reject note in the dis-
pensing process should be stored in the first reject unit
51, is prepared in the memory 110, the control unit 100
controls the respective units based on this setting. Con-
sequently, the reject note in the depositing process is
stored in the first reject unit 51 while the reject note in
the dispensing process is stored in the second reject unit
52.
[0112] When performing the dispensing process by us-
ing the cassette 20, the clerk designates the content of
dispensing by operating the operation unit 10, whereby
the storage unit 130 under control of the control unit 100
feeds out banknotes to be dispensed, one by one, to the
transport path. The transport unit 90 under control of the
control unit 100 transports the fed-out banknote to the
recognition unit 80, and thereafter, diverges this ban-
knote by a diversion mechanism on the transport path.
The transport unit 90 transports the banknote diverged
by the diversion mechanism to the cassette 20 as indi-
cated by broken-line arrows in FIG. 5. In the middle of
the transport, the rotary unit 60 under control of the con-
trol unit 100 rotates the banknote by 90 degrees in parallel

to the note faces, with the face/back orientation being
unchanged, so that the long edges of the banknote, which
has been transported with the short edges being parallel
to the transport direction, become parallel to the transport
direction. The rotary unit 60 is provided with a line sensor
(not shown), and this line sensor detects the orientation
of the rotated banknote. Information on the orientation of
the banknote detected by the line sensor is transmitted
to the control unit 100. Based on the received information
on the orientation of the banknote, the control unit 100
determines whether or not the banknote can be dis-
pensed, i.e., whether or not the banknote can be stored
in the cassette 20. The control unit 100 controls the trans-
port unit 90 such that a banknote determined to be dis-
pensable is transported to the cassette 20 while a ban-
knote determined not to be dispensable is transported to
the first reject unit 51. The cassette 20 stores the trans-
ported banknote. The first reject unit 51 stores the trans-
ported reject note.

[Inventory confirmation process]

[0113] An inventory confirmation process is a process
of confirming that the number of banknotes actually
stored in the storage unit 130 is equal to the number of
banknotes managed in the inventory information 111 and
the collection information 112 stored in the memory 110.
[0114] While banknotes are stored in and fed out from
the storage unit 130, abnormal transport, such as over-
lapping in which a plurality of banknotes are transported
in an overlapping state, may occur. The abnormal trans-
port causes a situation where the number of banknotes
actually stored in the storage unit 130 cannot be deter-
mined. In this case, the control unit 100 performs the
inventory confirmation process to check the banknotes
being stored in the storage unit 130.
[0115] FIGS. 6A and 6B are schematic diagrams illus-
trating the inventory confirmation process performed in
the banknote handling apparatus 1. The inventory con-
firmation process using empty storage units 130a, 130b
being ensured for inventory confirmation (see FIG. 10A)
will be described.
[0116] When checking banknotes in the storage units
130d to 130h, the control unit 100 feeds out the ban-
knotes one by one from each of the storage units 130d
to 130h, transports the banknotes as indicated by arrows
in FIG. 6A, acquires recognition data in the recognition
unit 80, and stores the banknotes in the storage unit 130a.
When the storage unit 130a has become full of ban-
knotes, the control unit 100 stores subsequent banknotes
in the storage unit 130b. Even when a large number of
banknotes are stored in the large-size storage units 130e
to 130h, all the banknotes can be checked and stored in
the two storage units 130a, 130b. Although FIG. 6A
shows the transport paths for banknotes in the respective
storage units 130d to 130h, the inventory confirmation
process is performed to one storage unit 130 as a target.
Even when a plurality of storage units 130 are to be
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checked, the storage units 130 are checked one by one.
[0117] Meanwhile, when checking banknotes in the
storage unit 130c, the control unit 100 feeds out the ban-
knotes one by one from the storage unit 130c, transports
the banknotes as shown by arrows in FIG. 6B, acquires
recognition data in the recognition unit 80, and stores the
banknotes in the storage unit 130b.
[0118] After the recognition data of all the banknotes
stored in one storage unit 130 has been acquired, the
control unit 100 feeds out the banknotes stored in the
storage units 130a, 130b, and transports the banknotes
to the original storage unit 130 in which the banknote
have been stored before starting the inventory confirma-
tion process. For example, the banknotes fed out from
the storage units 130a, 130b are transported to the orig-
inal storage unit 130 by reversely tracking the route along
which the banknotes were transported to the storage
units 130a, 130b.
[0119] Based on the recognition data acquired in the
recognition unit 80, the control unit 100 performs, for all
the banknotes stored in one storage unit 130, recognition
of each banknote, reading of a serial number from each
banknote, and counting of the banknotes. Thus, the con-
trol unit 100 can confirm the inventory of the storage unit
130, that is, the denominations of banknotes actually
stored in the storage unit 130, the number of banknotes
for each denomination, and the total amount of the ban-
knotes.
[0120] As described above, the banknote handling ap-
paratus 1 feeds out and checks all banknotes being
stored in each storage unit 130 one by one, thereby con-
firming that the banknotes actually stored in the storage
units 130 coincide with the banknote information man-
aged in the inventory information 111 and the collection
information 112.

[Collection process]

[0121] The clerk can perform the collection process by
operating the operation unit 10. In the collection process,
banknotes equivalent to the amount of proceeds from
sales of the store on the day are regarded as collection
target banknotes. The collection process includes a proc-
ess of storing collection target banknotes fed out from
the storage unit 130 into the collection container 140, and
storing, in the memory 10, information on the amount of
the collection target banknotes stored in the collection
container 140 as information on the proceeds from sales.
[0122] In the banknote handling apparatus 1, even
when the number of collection target banknotes exceeds
the maximum number of banknotes storable in the col-
lection container 140, the collection target banknotes can
be stored inside the apparatus 1. The collection process
includes a process in which, if the collection container
140 becomes full of banknotes in the middle of the col-
lection process, the amount of collection target ban-
knotes that cannot be transported from one or more stor-
age units 130 to the collection container 140 is recorded

as the proceeds from sales while these collection target
banknotes are left in the storage units 130. In this case,
the amount of the collection target banknotes stored in
the collection container 140, the amount of the collection
target banknotes left in the storage units 130 and regard-
ed as the proceeds from sales, and information indicating
the storage units 130 in which the collection target ban-
knotes are left, are stored in the memory 110 as infor-
mation on the proceeds from sales.
[0123] The collection process includes a process in
which, if the collection container 140 is already full of
banknotes before starting the collection process, the
amount of collection target banknotes that are being
stored in one or more storage units 130 is recorded as
the proceeds from sales. In this case, the amount of the
collection target banknotes regarded as the proceeds
from sales, and information indicating the storage units
130 in which the collection target banknotes are being
stored, are stored in the memory 110 as information on
the proceeds from sales.
[0124] In the banknote handling apparatus 1, the infor-
mation on the proceeds from sales is stored in the col-
lection information 112 in the memory 110. Specifically,
information indicating the storage places of the collection
target banknotes, i.e., the banknotes equivalent to the
amount recorded as the proceeds from sales, and infor-
mation indicating the denominations of collection target
banknotes stored in each storage place, the number of
the banknotes for each denomination, and the total
amount of the banknotes, are stored as the information
on the proceeds from sales. The "storage place" is infor-
mation indicating the place where the collection target
banknotes, i.e., the banknotes whose information is reg-
istered in the collection information 112 in the memory
110, are stored. In the banknote handling apparatus 1,
even after the collection container 140 has become full
of the collection targe banknotes, additional collection
target banknotes can be stored and kept in the storage
units 130. Therefore, the "storage place" may include
only the collection container 140, or the collection con-
tainer 140 and one or more storage units 130.
[0125] The clerk operates the operation unit 10 to input
the content of the collection process, whereby the control
unit 100 starts the collection process. When the collection
process has started, the collection target banknotes are
fed out from the storage unit 130 and stored in the col-
lection container 140. FIGS. 7A to 7C are schematic di-
agrams showing movement of banknotes during the col-
lection process performed in the banknote handling ap-
paratus 1. FIG. 7A shows movement of banknotes to be
collected from the storage units 130d to 130h, and FIGS.
7B and 7C show movement of banknotes to be collected
from the remaining storage units 130a to 130c. Although
FIG. 7A and FIG. 7B each show movement of banknotes
from a plurality of storage units 130, when the banknotes
are collected, the banknotes are sequentially fed out from
each storage unit 130 to the transport path, are trans-
ported by the transport unit 90 to the collection unit 141,
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and are stored in the collection container 140 in the col-
lection unit 141.
[0126] When banknotes are to be collected from the
storage units 130d to 130h, the banknotes in each of the
storage units 130d to 130h are fed out one by one to the
transport path, are recognized and counted by the control
unit 100 based on the recognition data acquired in the
recognition unit 80, and are stored in the collection con-
tainer 140 as shown in FIG. 7A.
[0127] When banknotes are collected from the storage
units 130a to 130c, the banknotes in each of the storage
units 130a to 130c are fed out one by one, are recognized
and counted by the control unit 100 based on the recog-
nition data acquired in the recognition unit 80, and are
temporarily stored in the temporary storage unit 70 as
shown in FIG. 7B. Thereafter, the banknotes are fed out
from the temporary storage unit 70 to the transport path
at a predetermined timing, and are stored in the collection
container 140 as shown in FIG. 7C.
[0128] The counting result obtained by the control unit
100 is transmitted to the memory 110 and stored in the
collection information 112. After the collection container
140 has become full of banknotes, the control unit 100
uses the storage units 130 for storing collection target
banknotes. Hereinafter, three specific examples of the
banknote handling process in which the storage units
130 are used for storage of collection target banknotes
will be described.

[Example 1 of banknote handling process of storing col-
lection target banknotes in storage unit]

[0129] FIGS. 8A to 8D are schematic diagrams illus-
trating an example of the banknote handling process per-
formed in the banknote handling apparatus 1. In FIGS.
8A to 8D, since the banknote storage states in the storage
units 130 and the collection container 140 are to be de-
scribed, only the components necessary for the descrip-
tion are schematically shown while the other components
are omitted.
[0130] As shown in FIG. 8A, before business hours of
the store, banknotes (change fund) to be used as change
at the checkout counter are stored in the storage units
130 of the banknote handling apparatus 1, while no ban-
knotes are stored in the collection container 140 that does
not feed out banknotes but stores banknotes.
[0131] Denominations of banknotes to be stored in the
storage units 130 are assigned to each of eight storage
units 130 in advance. The number of banknotes for
change is set for each denomination in advance. Infor-
mation of the denomination assigned to each storage
unit 130 and information of the number of banknotes for
change for each denomination are previously prepared
in the setting information 113 in the memory 110. Ban-
knotes for change, the denomination and the number of
which have been set in advance, are stored in the storage
unit 130 corresponding to the denomination. Before the
business hours of the store, the clerk performs, with the

banknote handling apparatus 1, the dispensing process
for dispensing banknotes to be used as change at the
checkout counter. The control unit 100 feeds out ban-
knotes to be dispensed, from corresponding storage unit
130 to the transport path, and transports the banknotes
to the cassette 20 or the dispensing unit 40. The clerk
carries the banknotes stored in the cassette 20 or the
banknotes discharged from the dispensing unit 40 to the
checkout counter, and uses the banknotes as change for
transactions.
[0132] During the business hours of the store, when
shortage and/or surplus of banknotes has occurred at
the checkout counter, the dispensing process and/or the
depositing process are performed in the banknote han-
dling apparatus 1. In the case of shortage of banknotes
for change at the checkout counter, the clerk performs
dispensing of banknotes for change by using the ban-
knote handling apparatus 1. Then, as described with ref-
erence to FIG. 5, banknotes to be dispensed are fed out
from the storage unit 130 and discharged from the ap-
paratus 1. In the case of surplus of banknotes at the
checkout counter, the clerk performs depositing of ban-
knotes collected from the checkout counter, by using the
banknote handling apparatus 1. Then, as described with
reference to FIG. 4, deposited banknotes are stored in
the storage units 130. In each storage unit 130, recycling
is performed such that the banknotes deposited in the
depositing process are dispensed in the dispensing proc-
ess. During the business hours of the store, the storage
units 130 are used for storing recycle banknotes as
shown in FIG. 8B.
[0133] A banknote, which is determined by the control
unit 100 not to be recyclable from among the banknotes
deposited in the depositing process, is stored in the col-
lection container 140. In addition, a banknote which can
be deposited in the banknote handling apparatus 1 but
the denomination of which is not assigned to any of the
storage unit 130, and a banknote which is to be stored
in a storage unit 130 but cannot be stored because the
storage unit 130 is full, are also stored in the collection
container 140. As shown in FIG. 8B, the collection con-
tainer 140 is used for storing banknotes that are not re-
cycled but collected.
[0134] After the business hours of the store, the ban-
knotes are collected from the checkout counters and oth-
er places and deposited in the banknote handling appa-
ratus 1. When the clerk has finished the depositing proc-
ess and performed a predetermined operation on the op-
eration unit 10, the proceeds from sales of the store on
the first day are confirmed, and the collection process is
started. An amount obtained by subtracting the amount
of banknotes having been present in the store from the
start of the business hours (banknotes for change in FIG.
8A) from the total amount of banknotes being stored in
the banknote handling apparatus 1 is the proceeds from
sales. The proceeds from sales are calculated by the
control unit 100. When the proceeds from sales have
been confirmed, the control unit 100 determines the de-
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nominations and the number of banknotes for each de-
nomination constituting the proceeds from sales. The
banknotes constituting the proceeds from sales thus de-
termined are collection target banknotes. For example,
the denominations and the number for each denomina-
tion of collection target banknotes to be transported from
the storage units 130 to the collection container 140 are
determined based on: the amount of the proceeds from
sales; the total amount of banknotes already stored in
the collection container 140 as shown in FIG. 8B; and
the denominations and the number for each denomina-
tion of banknotes for change to be left and used for the
next business day.
[0135] Based on the determination result, the control
unit 100 controls the storage unit 130 to feed out, to the
transport path, the collection target banknotes constitut-
ing the proceeds from sales (hereinafter referred to as
"banknotes from sales") out of the banknotes being
stored in the storage unit 130. The banknotes fed out
from the storage unit 130 are transported along the trans-
port path and stored in the collection container 140 as
shown in FIGS. 7A to 7C. Specifically, while the ban-
knotes for change necessary for the next business day
are left in the storage units 130, the remaining banknotes
are collected into the collection container 140. In the col-
lection container 140, the banknotes from sales are
stored in a denomination mixed state.
[0136] After the collection process has ended, each
storage unit 130 is in the state where the banknotes for
change to be used for the next business day are stored
as shown in FIG. 8C, like as in the state before the busi-
ness hours of the first day shown in FIG. 8A. Meanwhile,
the collection container 140 is in the state where the ban-
knotes from sales (a banknote group equivalent to the
amount of the proceeds from sales) are stored therein.
Business hours of the store on the second day are started
in the state shown in FIG. 8C.
[0137] Conventionally, during the business hours on
the second day, the clerk has to predict whether all the
banknotes from sales on the second day can be stored
in the collection container 140 or not after the business
hours on the second day, based on the number of ban-
knotes storable in the collection container 140, the ex-
pected number of the banknotes from sales on the sec-
ond day based on his/her experiences in the store, and
the like. If the clerk has determined that not all the ban-
knotes from sales can be stored in the collection contain-
er 140 after the business hours on the second day, the
clerk needs to request the CIT company for collecting,
from the store, the collection container 140 in which ban-
knotes are stored. Upon receiving the request, the person
in charge of the CIT company visits the store with an
empty collection container 140, collects the collection
container 140 in which a plurality of banknotes including
the banknotes from sales on the first day are stored, and
mounts the empty collection container 140 to the ban-
knote handling apparatus 1. In this case, the clerk makes
the request to the CIT company after confirming the

amount of banknotes being stored in the collection con-
tainer 140, i.e., the amount of banknotes to be collected
by the CIT company. Therefore, after the request has
been made to the CIT company, banknotes cannot be
stored in the collection container 140 to avoid changing
the confirmed amount of banknotes in the collection con-
tainer 140 until the collection container 140 is collected.
Consequently, the clerk cannot perform the banknote
handling process such as depositing process by using
the banknote handling apparatus 1. The banknote han-
dling apparatus 1 according to the present embodiment
has one feature that the clerk can continue to use the
banknote handling apparatus 1 regardless of the number
of the banknotes in the collection container 140, even
after the collection container 140 has become full of ban-
knotes.
[0138] When the business hours on the second day
have started in the state shown in FIG. 8C, banknotes
for change necessary for the business on the second day
are prepared in the storage units 130. Therefore, the ban-
knote handling apparatus 1 can perform the dispensing
process in which the banknotes for change in the storage
units 130 are transported to the dispensing unit 40 or the
cassette 20.
[0139] During the business hours on the second day,
the clerk can perform dispensing of banknotes for change
and depositing of banknotes from sales by using the ban-
knote handling apparatus 1 as in the first day. After the
business hours on the second day, as in the first day, the
clerk collects banknotes present in the store, deposits
these banknotes in the banknote handling apparatus 1
to confirm the proceeds from sales of the store on the
second day, and performs the collection process. In the
collection process, as in the first day, the control unit 100
starts to feed out the banknotes from sales on the second
day from the storage unit 130, and store the banknotes
into the collection container 140. If the collection contain-
er 140 becomes full of banknotes in the middle of the
process, the control unit 100 keeps the remaining ban-
knotes from sales in the storage units 130 as shown in
FIG. 8D.
[0140] Specifically, in the banknote handling appara-
tus 1, the banknotes for change necessary for the next
business day are left in the storage units 130 as in the
state before the business hours on the second day, and
the banknotes from sales of the second day are dividedly
stored in the collection container 140 and at least one
storage unit 130. In the collection container 140, the ban-
knotes from sales on the first day and a part of the ban-
knotes from sales on the second day are stored in a de-
nomination mixed state. In the at least one storage unit
130, the banknotes from sales on the second day and
the banknotes for change to be used on the third day are
stored by denominations. That is, this storage unit 130
stores both collection target banknotes and recycle ban-
knotes. The control unit 100 stores information indicating
the storage states of these banknotes, in the inventory
information 111 and the collection information 112 in the
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memory 110. The collection information 112 includes in-
formation indicating that a part of the banknotes from
sales are stored in the storage unit 130.
[0141] The business hours on the third day start with
the banknotes constituting the proceeds from sales on
the second day being dividedly stored in the collection
container 140 and the storage units 130 as shown in FIG.
8D. During the business hours on the third day, as in the
first day and the second day, the clerk can perform the
banknote handling process by using the banknote han-
dling apparatus 1. That is, the clerk can continue to use
the banknote handling apparatus 1. When performing
the dispensing process, the control unit 100 does not
dispense the banknotes from sales but dispenses ban-
knotes (recycle banknotes) other than the banknotes
from sales, from the storage unit 130. For example, if the
amount of banknotes from sales is 100,000 yen in a stor-
age unit 130 in which banknotes totaling 500,000 yen are
stored, the dispensing process is performed by using
banknotes of the remaining 400,000 yen.
[0142] According to kinds of the banknotes deposited
and dispensed during the business hours on the third
day, the control unit 100 can perform exchange between
banknotes from sales and recycle banknotes. For exam-
ple, if a large-denomination banknote that can be ex-
changed for small-denomination banknotes from sales
is deposited, the control unit 100 regards the deposited
large-denomination banknote as a banknote from sales,
and changes some small-denomination banknotes from
sales equivalent to the amount of the deposited large-
denomination banknote, to recycle banknotes.
[0143] For example, if one 200-euro banknote is stored
in the storage unit 130b in the depositing process, the
control unit 100 exchanges this 200-euro banknote to be
used as a recycle banknote for twenty 10-euro banknotes
stored as banknotes from sales. Specifically, the control
unit 100 regards the deposited one 200-euro banknote
as a banknote from sales, and changes, instead of this
banknote, twenty 10-euro banknotes having been re-
garded as banknotes from sales, to recycle banknotes.
Thus, the number of 10-euro banknotes that can be dis-
pensed in the dispensing process is increased by 20.
[0144] Settings that allow the control unit 100 to specify
a denomination of deposited banknotes that can be re-
garded as proceeds from sales and a denomination for
which banknotes from sales can be changed to recycle
banknotes, are included in setting information 113 in the
memory 110 in advance.
[0145] For example, the clerk, by operating the oper-
ation unit 10, can create settings by selecting a denom-
ination of banknotes to be regarded as proceeds from
sales in depositing processes and a denomination for
which banknotes from sales are changed to recycle ban-
knotes, and store the settings in the setting information
113 in the memory 110.
[0146] Alternatively, for example, the clerk can store,
in the setting information 113 in the memory 110, settings
that allow the control unit 100 to automatically select a

denomination for which banknotes from sales are
changed to recycle banknotes. In this case, based on
transitional change in the number of banknotes for each
denomination on the day, the control unit 100 specifies
a denomination of recycle banknotes that are likely to run
short on the day, and automatically selects the specified
denomination as a denomination for which banknotes
from sales are returned to recycle banknotes. If a ban-
knote of a denomination, which is exchangeable for ban-
knotes of the automatically selected denomination and
is larger than the automatically selected denomination,
is deposited, the control unit 100 changes, instead of the
deposited banknote, the banknotes of the automatically
selected denomination from the banknotes from sales to
the recycle banknotes.
[0147] As described above, based on the settings pre-
pared in advance in the setting information 113 stored in
the memory 110, the control unit 100 can perform ex-
change between banknotes from sales to be collected
and recycle banknotes to be used for the dispensing proc-
ess. After performing the banknote exchange, the control
unit 100 updates related information such that the inven-
tory information 111 and the collection information 112
stored in the memory 110 coincide with the banknote
storage state of the storage unit 130 after the banknote
exchange.

[Example 2 of banknote handling process of storing col-
lection target banknotes in storage unit]

[0148] Although both banknotes from sales and recy-
cle banknotes are stored in at least one storage unit 130
in the example shown in FIG. 8D, some storage unit 130
may be exclusively used for storing banknotes from sales
so that banknotes from sales are not stored in storage
units 130 that is storing recycle banknotes.
[0149] FIG. 9 is a schematic diagram illustrating an ex-
ample of a banknote handling process in which storage
units 130a to 130c are exclusively used for collection
target banknotes. In FIG. 9, since the banknote storage
states in the storage units 130 and the collection contain-
er 140 are to be described, only the components neces-
sary for the description are schematically shown while
the other components are omitted.
[0150] For example, the clerk stores, in the setting in-
formation 113 in the memory 110, a setting indicating
that, if the collection container 140 becomes full of ban-
knotes, the storage units 130a to 130c are exclusively
used for the collection process of banknotes. In this case,
after the business hours on the first day have started, the
banknote handling process is performed as shown in
FIGS. 8A and 8B. After the business hours on the first
day, the collection process is performed, and therefore,
the business hours on the second day start with all the
banknotes from sales on the first day being stored in the
collection container 140 as shown in FIG. 8C.
[0151] After the business hours on the second day, the
collection process is started, and then, the control unit
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100 recognizes that not all the banknotes from sales on
the second day can be stored in the collection container
140. The control unit 100 changes the settings of the
storage units 130a to 130c from a storage unit for storing
recycle banknotes for each denomination as shown in
FIGS. 8A to 8D to a storage unit for storing only banknotes
from sales" as shown in FIG. 9.
[0152] The control unit 100 updates the settings related
to the banknotes to be stored in the storage units 130a
to 130c, to the changed settings, in the setting information
113 in the memory 110. After the update, the storage
units 130a to 130c are used as banknote collection units.
[0153] As shown in FIG. 9A, after the collection proc-
ess has ended, a part of the banknotes from sales on the
second day are stored in the collection container 140
while the remaining banknotes, which could not be stored
in the collection container 140, are stored in the storage
units 130a to 130c set to be used as the banknote col-
lection units. The collection container 140 and the stor-
age units 130a to 130c each store the banknotes from
sales in a denomination mixed state, while the storage
units 130d to 130h do not store banknotes from sales
and store only banknotes for change, i.e., dispensable
recycle banknotes, for each denomination.
[0154] The business hours on the third day start in the
state shown in FIG. 9. During the business hours on the
third day, the clerk can perform dispensing of banknotes
for change and depositing of banknotes from sales by
using the banknote handling apparatus 1, as in the first
day and the second day. When performing the dispens-
ing process, the control unit 100 dispenses the banknotes
stored in the storage units 130d to 130h, and does not
dispense the banknotes from sales stored in the storage
units 130a to 130c.
[0155] In FIG. 9, the usage of the three storage units
130a to 130c is changed from storage units to collection
units. However, the number of storage units 130 for which
the usage is changed is not particularly limited. For ex-
ample, if all the banknotes from sales can be stored by
using one storage unit 130a as a collection unit, only this
storage unit 130a may be used as a collection unit.

[Example 3 of banknote handling process of storing col-
lection target banknotes in storage unit]

[0156] In the banknote handling process shown in
FIGS. 8A to 8D, all the storage units 130 are assigned,
in advance, denominations of banknotes to be stored
therein. However, there are cases where a storage unit
130 is not assigned a denomination and is used as a
storage unit for inventory confirmation. FIGS. 10A and
10B are schematic diagrams illustrating an example of a
banknote handling process in which storage units 130a,
130b are used for the inventory confirmation process. In
this example, two storage units 130a, 130b are allocated
to the inventory confirmation process. In FIGS. 10A and
10B, since the banknote storage states in the storage
units 130 and the collection container 140 are to be de-

scribed, only the components necessary for the descrip-
tion are schematically shown while the other components
are omitted.
[0157] As shown in FIG. 10A, the business hours of
the store on the first day start in the state where the stor-
age units 130c to 130h are assigned denominations, and
banknotes for change are prepared in these storage units
130c to 130h. During the business hours of the store, the
banknote handling apparatus 1 can perform the depos-
iting process of storing banknotes into the storage units
130c to 130h, and the dispensing process of dispensing
banknotes from the storage units 130c to 130h. Further-
more, the banknote handling apparatus 1 can perform
the inventory confirmation process as described with ref-
erence to FIG. 6 by using the storage units 130a, 130b.
[0158] After the business hours on the first day, the
collection process is performed, and the business hours
on the second day start in the state where all the ban-
knotes from sales are stored in the collection container
140 while the banknotes for change are stored in the
storage units 130c to 130h as in the case of FIG. 8C.
During the business hours on the second day, the ban-
knote handling process is performed as in the first day.
After the business hours on the second day, the collection
process is started. If the control unit 100 recognizes that
not all the banknotes from sales on the second day can
be stored in the collection container 140, the control unit
100 changes settings such that the two empty storage
units 130a, 130b having been allocated to the inventory
confirmation process are used for storing the banknotes
from sales. That is, the usage of the storage units 130a,
130b is changed to banknote collection units. The control
unit 100 stores the banknotes from sales on the second
day into the collection container 140 and the storage units
130a, 130b set to be used as the banknote collection
units.
[0159] After the collection process of the second day
has ended, a part of the banknotes from sales on the
second day are stored in the collection container 140,
and the remaining banknotes from sales, which could not
be stored in the collection container 140, are stored in
the storage units 130a, 130b as shown in FIG. 10B. If
the collection container 140 and the two storage units
130a, 130b cannot store all the banknotes from sales, a
part of the banknotes from sales can be stored in at least
one of the remaining storage units 130c to 130h as de-
scribed with reference to FIG. 8D.
[0160] The business hours on the third day start with
the banknotes for change being stored in the storage
units 130c to 130h as shown in FIG. 10B. The control
unit 100 performs the depositing process and the dis-
pensing process while recycling the banknotes stored in
the storage units 130c to 130h. The banknotes from sales
stored in the storage units 130a, 130b are not recycled,
and therefore are not used for the dispensing process.
[0161] In FIGS. 10A and 10B, the usage of the two
storage units 130a, 130b is changed from storage units
for inventory confirmation to banknote collection units.
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However, the number of storage units 130 for which the
usage is changed is not particularly limited. For example,
if all the banknotes from sales can be stored by using
one storage unit 130a as a banknote collection unit, only
this storage unit 130a may be used as a banknote col-
lection unit.
[0162] For example, in order to enable the inventory
confirmation process, the banknotes from sales may not
be stored in the storage unit 130a out of the plurality of
storage units 130a, 130b set for inventory confirmation
process, and only the usage of the remaining storage
unit 130b may be changed to a collection unit.
[0163] Alternatively, for example, the banknotes from
sales may not be stored in the storage units 130a, 130b
set for inventory confirmation process, and the banknotes
from sales and the recycle banknotes may be stored in
the remaining storage units 130c to 130h.
[0164] If the storage units 130 set for inventory confir-
mation process are ensured even after the collection
process has been performed, the inventory confirmation
process can be performed according to need while divid-
edly storing the banknotes from sales in the collection
container 140 and at least one storage unit 130.

[Container collection process]

[0165] The determination condition for determining
whether or not to request a CIT company for collection
of proceeds from sales is stored in the setting information
113 in the memory 110. The clerk can register the deter-
mination condition in the setting information 113 by op-
erating the operation unit 10. For example, the clerk sets
the determination condition such that, when a part of ban-
knotes from sales have been stored in a storage unit 130
after the business hours of the store and the total number
of these banknotes for change and banknotes from sales
in this storage unit 130 exceeds a predetermined number
(threshold number), a request for collection of banknotes
is made to the CIT company. Alternatively, for example,
the clerk may set the determination condition such that
a request for collection of banknotes is made to the CIT
company if the total number of banknotes for change and
banknotes from sales in the storage unit 130 exceeds a
predetermined percentage of the maximum number of
banknotes storable in the storage unit 130.
[0166] The clerk may also set the determination con-
dition, based on the number of banknotes from sales for
which collection is requested to the CIT company, and
on the maximum number of banknotes storable in the
collection container 140. For example, the clerk sets the
determination condition such that a request for collection
of banknotes is made to the CIT company when the
number of banknotes from sales (collection target ban-
knotes) has reached 5,400 corresponding to 1.8 times
the capacity of the collection container 140 capable of
storing 3,000 banknotes at maximum.
[0167] For example, after the collection process has
been performed, the control unit 100 determines whether

or not the banknote storage state satisfies the determi-
nation condition set by the clerk in advance. If the con-
dition is satisfied, the control unit 100 performs the noti-
fication process of requesting the CIT company for the
collection of banknotes. The notification process is per-
formed by using the communication unit 120. In the no-
tification process, a collection requesting notification, and
information on the banknotes from sales to be collected
are transmitted to the communication terminal used by
the CIT company. The information on the banknotes from
sales includes: information indicating the denominations
of the banknotes to be collected from the store, the
number of banknotes for each denomination, and the to-
tal number and the total amount of the banknotes; and
information indicating the number of collection containers
140 necessary for the collecting the banknotes. For ex-
ample, if two collection containers 140 are necessary for
collecting the proceeds from sales of the store from the
banknote handling apparatus 1, the CIT company is re-
quested, in the notification, to come to the store with two
collection containers 140 for collecting the banknotes.
[0168] Upon receiving the request from the store, the
person in charge of the CIT company (hereinafter simply
referred to as "person in charge") heads to the store with
the requested number of collection containers 140. The
person in charge having arrived at the store operates the
operation unit 10 of the banknote handling apparatus 1
to start the container collection process.
[0169] The container collection process to be per-
formed after the business hours on the fourth day will be
described. FIGS. 11A and 11B are schematic diagrams
illustrating the container collection process performed in
the banknote handling apparatus 1. In FIGS. 11A and
11B, since the banknote storage states in the storage
units 130 and the collection container 140 are to be de-
scribed, only the components necessary for the descrip-
tion are schematically shown while the other components
are omitted. FIG. 11A shows the banknote storage state
before the container collection process is started after
the business hours on the fourth day. FIG. 11B shows
the banknote storage state after the container collection
process has ended.
[0170] As shown in FIG. 11A, after the business hours
on the fourth day, banknotes from sales on the first day
and a part of banknotes from sales on the second day
are stored in the collection container 140a. In the example
shown in FIGS. 11A and 11B, the storage units 130a,
130b are kept empty to be used for the inventory confir-
mation process. Therefore, as shown in FIG. 11A, ban-
knotes are not stored in these storage units 130a, 130b.
[0171] Recycle banknotes and banknotes from sales
are stored in the storage units 130c to 130h which are
set to store recycle banknotes for change for each de-
nomination. For example, as for "100-euro banknote" for
which two storage units 130c, 130d are allocated as
shown in FIG. 11A, the recycle banknotes of this denom-
ination are stored in one storage unit 130c while the ban-
knotes from sales from the second day to the fourth day
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are stored in the other storage unit 130d. As for other
denominations which are respectively assigned to the
storage units 130e to 130h, both the recycle banknotes
and the banknotes from sales from the second day to the
fourth day are stored in each of the storage units 130e
to 130h. The banknote handling apparatus 1 can perform
the banknote handling process including the depositing
process and the dispensing process by using the recycle
banknotes while the banknotes from sales for a plurality
of days are stored and kept in the storage units 130d to
130h.
[0172] When the person in charge of the CIT company
has started the container collection process in the state
shown in FIG. 11A, information guiding the content of
work to be performed by the person in charge is displayed
on the screen of the operation unit 10. FIGS. 12A to 12C
show examples of the screen of the operation unit 10
during the container collection process. After the contain-
er collection process has started, the number of ban-
knotes from sales to be collected, and an instruction for
the person in charge are displayed on the screen of the
operation unit 10 as shown in FIG. 12A.
[0173] The person in charge having checked the
screen shown in FIG. 12A dismounts, from the banknote
handling apparatus 1, the collection container 140a full
of banknotes from sales as shown in FIG. 11A, and
mounts, to the collection unit 141, the empty collection
container 140b he/she has brought to the store.
[0174] When the container collection process has
started, the control unit 100 recognizes that the ban-
knotes from sales from the second day to the fourth day
are stored in the storage units 130d to 130h as shown in
FIG. 11A, based on the collection information 112 stored
in the memory 110. After the empty collection container
140b is mounted to the collection unit 141, the control
unit 100 feeds out the banknotes from sales from the
storage units 130d to 130h, and transports these ban-
knotes as shown in FIG. 7A to store them in the collection
container 140b. Meanwhile, information indicating that
the banknotes are being stored in the second collection
container 140b (second collection bag) is displayed on
the operation unit 10 as shown in FIG. 12B.
[0175] After the banknotes from sales stored in the
storage units 130c to 130h have been collected in the
collection container 140b, the control unit 100 displays
information notifying this on the screen of the operation
unit 10 as shown in FIG. 12C. The person in charge dis-
mounts, from the banknote handling apparatus 1, the
second collection container 140b (second collection bag)
in which the banknotes from sales are being stored, and
mounts, to the collection unit 141, the empty collection
container 140c he/she has brought to the store. After the
empty collection container 140c has been mounted to
the collection unit 141, the control unit 100 ends the con-
tainer collection process.
[0176] When the container collection process has end-
ed, the collection container 140c mounted to the ban-
knote handling apparatus 1 is empty, and only the recycle

banknotes for change are stored in the storage unit 130
as shown in FIG. 11B. Meanwhile, the banknotes from
sales for a plurality of days are stored in the two collection
containers 140a, 140b collected to outside the banknote
handling apparatus 1.
[0177] The person in charge having finished the con-
tainer collection process carries the two collection con-
tainers 140a, 140b in which the proceeds from sales of
the store from the first day to the fourth day are being
stored as shown in FIG. 11B, out from the store. The
person in charge carries the two collection containers
140a, 140b from the store to a predetermined place. For
example, the proceeds from sales are carried to a cash
center where banknotes collected from a plurality of
stores are handled.

[Inventory confirmation process during transport of ban-
knotes]

[0178] The banknote handling apparatus 1 can store
both banknotes from sales and recycle banknotes in one
storage unit 130. In the container collection process, the
collection container 140 in which banknotes from sales
are stored is dismounted from the banknote handling ap-
paratus 1 and collected to outside the apparatus 1, and
thereafter, an empty collection container 140 is mounted
to the collection unit 141. The control unit 100 feeds out
the remaining banknotes from sales out of the banknotes
being stored in the storage unit 130, and transports the
fed-out banknotes to the empty collection container 140.
[0179] If the storage unit 130 for inventory confirmation
is present inside the banknote handling apparatus 1 as
shown in FIGS. 11A and 11B, the control unit 100 can
perform the inventory confirmation process when the
banknotes from sales are transported in the container
collection process. The clerk can select one of: a first
method of transporting the banknotes from sales to the
storage unit 130 for inventory confirmation process, and
then collecting these banknotes into the collection con-
tainer 140; and a second method of directly collecting
the banknotes from sales into the collection container
140. Hereinafter, the first method and the second method
will be described. In the description, a storage unit in
which the banknotes from sales, i.e., collection target
banknotes, are stored is denoted by 130, and a storage
unit for inventory confirmation is denoted by 131.
[0180] FIGS. 13A and 13D are schematic diagrams
illustrating the first method of transporting the collection
target banknotes in the storage unit 130 to the storage
unit 131 for inventory confirmation process, and then col-
lecting these banknotes into the collection container 140.
The control unit 100 feeds out all the banknotes stored
in the storage unit 130 as shown in FIG. 13A one by one,
checks the banknotes by using the recognition unit 80.
The control unit 100 stores these banknotes in the stor-
age unit 131 for inventory confirmation process as shown
in FIG. 13B. The control unit 100 stores all the banknotes
fed out from the storage unit 130 into the storage unit
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131 to end the inventory confirmation process. The con-
trol unit 100 having ended the inventory confirmation
process feeds out the collection target banknotes from
the storage unit 131 and stores these banknotes in the
collection container 140 as shown in FIG. 13C. Subse-
quently, the control unit 100 feeds out the recycle ban-
knotes from the storage unit 131 and returns these ban-
knotes to the original storage unit 130 as shown in FIG.
13D. Thus, through the inventory confirmation process,
the control unit 100 can confirm that the banknotes ac-
tually stored in the storage unit 131 coincide with the
information managed in the inventory information 111
and the collection information 112 stored in the memory
110, and simultaneously, the control unit 100 can store
the collection target banknotes, which has been stored
in the storage unit 130 before the inventory confirmation
process, in the collection container 140.
[0181] If the result of the inventory confirmation proc-
ess indicates that the banknotes which have been actu-
ally stored in the storage unit 131 is insufficient unlike
the information managed in the memory 110, how to deal
with this insufficiency can be changed by setting.
[0182] If the setting is prepared such that the insuffi-
ciency should be dealt with as insufficiency in the recycle
banknotes, the control unit 100 secures the collection
target banknotes in the collection container 140 to make
coincidence with the information in the memory 110, in
the banknote transport shown in FIG. 13C. Thereafter,
in the transport shown in FIG. 13D, the control unit 100
returns the remaining banknotes to the storage unit 130
as recycle banknotes. Meanwhile, if the setting is pre-
pared such that the insufficiency should be dealt with as
insufficiency in the collection target banknotes, the con-
trol unit 100 secures, in the storage unit 131, the recycle
banknotes to be returned to the storage unit 130 to make
coincidence with the information in the memory 110.
Then, in the transport shown in FIG. 13C, the control unit
100 stores a certain number of banknotes, obtained by
subtracting the number of the secured recycle banknotes
from the number of the banknotes stored in the storage
unit 131, in the collection container 140 to be used as
collection target banknotes. Thereafter, the control unit
100 returns the recycle banknotes secured in the storage
unit 131 to the storage unit 130, in the transport shown
in FIG. 13D.
[0183] For example, if the result of the inventory con-
firmation process indicates that only 299 banknotes are
actually stored in the storage unit 130 although a total of
300 banknotes (= 100 banknotes from sales + 200 recy-
cle banknotes) should be stored in the storage unit 130,
and this insufficiency is dealt with as a recycle banknote,
100 banknotes from sales are stored as planned in the
collection container 140, and 199 recycle banknotes are
stored in the storage unit 130. On the other hand, when
the insufficiency is dealt with as a banknote from sales,
200 recycle banknotes are stored as planned in the stor-
age unit 130, and 99 banknotes from sales are stored in
the collection container 140.

[0184] FIGS. 14A to 14D are schematic diagrams il-
lustrating the second method of directly collecting collec-
tion target banknotes from the storage unit 130 to the
collection container 140. The control unit 100 feeds out
banknotes stored in the storage unit 130 as shown in
FIG. 14A one by one, checks the banknotes by using the
recognition unit 80, and stores the banknotes in the stor-
age unit 131 for inventory confirmation process as shown
in FIG. 14B. The control unit 100 having stored all recycle
banknotes into the storage unit 131, feeds out the re-
maining banknotes from the storage unit 130 one by one,
checks the banknotes by using the recognition unit 80,
and stores the banknotes in the collection container 140
as shown in FIG. 14C. The control unit 100 feeds out all
the banknotes from the storage unit 130 to end the in-
ventory confirmation process.
[0185] Subsequently, the control unit 100 feeds out all
the banknotes from the storage unit 131 and returns the
banknotes to the original storage unit 130 as shown in
FIG. 14D. Thus, through the inventory confirmation proc-
ess, the control unit 100 can confirm that the banknotes
actually stored in the storage unit 131 coincide with the
information managed in the inventory information 111
and the collection information 112 stored in the memory
110, and simultaneously, the control unit 100 can store
the collection target banknotes in the collection container
140.
[0186] If the setting is prepared such that insufficiency
in the inventory confirmation process should be dealt with
as insufficiency in the collection target banknotes, the
control unit 100 secures the recycle banknotes in the
storage unit 131 to make coincidence with the information
in the memory 110, in the transport shown in FIG. 14B.
Thereafter, the control unit 100 stores the remaining ban-
knotes in the storage unit 130 into the collection container
140, in the transport shown in FIG. 14C. Meanwhile, if
the setting is prepared such that insufficiency should be
dealt with as insufficiency in the recycle banknotes, the
control unit 100 firstly transports banknotes from the stor-
age unit 130 to the collection container 140 as shown in
FIG. 14C to secure the collection target banknotes in the
collection container 140 and make coincidence with the
information in the memory 110. Thereafter, the control
unit 100 transports remaining banknotes from the storage
unit 130 to the storage unit 131 as shown in FIG. 14B.
In either case, the banknotes in the storage unit 131 are
thereafter returned to the storage unit 130 in the transport
shown in FIG. 14D.
[0187] For example, based on the inventory informa-
tion 111 and the collection information 112 stored in the
memory 110, the control unit 100 recognizes that a total
of 300 banknotes (= 100 banknotes from sales to be col-
lected + 200 recycle banknotes) are stored in the storage
unit 130. However, the number of banknotes actually
stored in the storage unit 130 is 299. If this insufficiency
is to be dealt with as a banknote from sales, after 200
banknotes are transported as planned from the storage
unit 130 to the storage unit 131, the remaining 99 ban-
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knotes are stored in the collection container 140. There-
after, 200 banknotes in the storage unit 131 are returned
to the storage unit 130. On the other hand, if the insuffi-
ciency is to be dealt with as a recycle banknote, after 100
banknotes are transported as planned from the storage
unit 130 to the collection container 140, the remaining
199 banknotes are transported from the storage unit 130
to the storage unit 131 and thereafter are returned to the
storage unit 130.

[Confirmation of banknote information]

[0188] The control unit 100 can display, on the opera-
tion unit 10, information on the banknotes stored in the
respective storage units 130 and information on the ban-
knotes stored in the collection container 140, based on
the inventory information 111 and the collection informa-
tion 112 managed in the memory 110. The clerk and the
person in charge of the CIT company can confirm, on the
screen of the operation unit 10, the information on the
banknotes stored in the banknote handling apparatus 1.
[0189] FIGS. 15A and 15B show examples of banknote
information displayed on the screen of the operation unit
10. FIG. 15A shows an example of an inventory confir-
mation screen that allows the clerk to confirm information
on the banknotes stored in the banknote handling appa-
ratus 1.
[0190] On the inventory confirmation screen, items of
"denomination", "recycle", and "collection" are displayed.
The item of "collection" includes items of "storage unit",
"collection unit", and "total". Under the item of "denomi-
nation", denominations of banknotes stored in the ban-
knote handling apparatus 1 are displayed. Under the item
of "recycle", the number of recycle banknotes out of the
banknotes stored in the banknote handling apparatus 1
is displayed. When a part of the banknotes stored in the
storage unit 130 is regarded as proceeds from sales to
be collected as shown in FIG. 8D, the number of ban-
knotes (recycle banknotes) other than the collection tar-
get banknotes (banknotes from sales) is displayed under
the item of "recycle".
[0191] Under the item of "collection", information on
banknotes to be collected from the store is displayed.
Under the item of "storage unit", the number of collection
target banknotes stored in the storage unit 130 as shown
in FIG. 8D is displayed. Under the item of "collection unit",
the number of collection target banknotes stored in the
collection container 140 is displayed. Under the item of
"total", the total number of these banknotes is displayed.
[0192] FIG. 15A shows that 300 5-euro banknotes are
stored in the storage unit 130, and 200 banknotes out of
the 300 banknotes are recycle banknotes and the re-
maining 100 banknotes are collection target banknotes.
FIG. 15A further shows that a total of 230 5-euro ban-
knotes (i.e., 100 5-euro banknotes stored in the storage
unit 130 + 130 5-euro banknotes already stored in the
collection container 140) are collection target banknotes.
[0193] Under the item of "recycle" shown in FIG. 15A,

in addition to the number of recycle banknotes, the max-
imum number of recyclable banknotes is parenthesized.
When 300 5-euro banknotes are stored in the storage
unit 130 and 100 banknotes out of the 300 banknotes
are stored as collection target banknotes, "200" is dis-
played under the item of "recycle" and "300" as the max-
imum number of recyclable banknotes is parenthesized.
[0194] The control unit 100 performs the banknote han-
dling process while recycling 200 5-euro banknotes. In
case of a certain emergency situation, the control unit
100 can perform the banknote handling process by using,
as recycle banknotes, 100 5-euro banknotes being
stored as collection target banknotes. Therefore, the
maximum number of recycle banknotes being 300 is dis-
played on the screen of the operation unit 10. For exam-
ple, after a notification for requesting delivery of 5-euro
banknotes for change to the store was transmitted to the
communication terminal of the CIT company, if the ban-
knote handling apparatus 1 is not replenished with ban-
knotes after a predetermined time period has elapsed,
the control unit 100 determines that an emergency situ-
ation has occurred. The control unit 100 having deter-
mined the emergency situation continues the banknote
handling process by using, as recycle banknotes, 100 5-
euro banknotes that have been stored as collection target
banknotes.
[0195] When collection target banknotes have been
used as recycle banknotes, the control unit 100 compen-
sates for the amount of the used banknotes with ban-
knotes of another denomination stored in the banknote
handling apparatus 1, or with banknotes newly stored in
the banknote handling apparatus 1. For example, when
four 5-euro banknotes having been stored as collection
target banknotes are used in the dispensing process, the
control unit 100 changes recycle banknotes of another
denomination equivalent to the used 20 euros to collec-
tion target banknotes, and starts to keep these collection
target banknotes inside the apparatus 1. For example,
the control unit 100 changes two 10-euro banknotes, one
20-euro banknote, or the like having been stored as re-
cycle banknotes, to collection target banknotes, and
keeps these banknotes in the storage unit 130 without
recycling them.
[0196] Alternatively, for example, the control unit 100
records the total amount, 20 euros, of the collection target
banknotes used as recycle banknotes, and changes ban-
knotes of a denomination the number of which has been
increased due to depositing or replenishment, to collec-
tion target banknotes. For example, when the CIT com-
pany has arrived at the store and replenished the ban-
knote handling apparatus 1 with banknotes and thereby
the number of 5-euro banknotes in the storage unit 130
has been increased, the control unit 100 regards replen-
ished four 5-euro banknotes as collection target ban-
knotes and keeps them inside the apparatus 1. For an-
other example, when a depositing process has been per-
formed and one or a plurality of banknotes equivalent to
20 euros have been stored in the storage unit 130, the
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control unit 100 regards the newly deposited banknotes
equivalent to 20 euros as collection target banknotes and
keeps these banknotes inside the apparatus 1.
[0197] Although FIG. 15A shows an example of the
screen including information on recycle banknotes and
information on collection target banknotes, information
to be displayed can be changed by setting. For example,
information on collection target banknotes may not nec-
essarily be displayed.
[0198] FIG. 15B shows an example of a screen dis-
played on the operation unit 10 when information on ban-
knotes to be collected from the banknote handling appa-
ratus 1 is confirmed. On the screen, items of "denomina-
tion", "recycle", and "collection" are displayed. The item
of "collection" includes items of "storage unit", "collection
unit", and "total".
[0199] Under the item of "denomination", denomina-
tions of banknotes to be collected from the banknote han-
dling apparatus 1 are displayed. Under the item of "re-
cycle", the number of banknotes to be left in the banknote
handling apparatus 1 without being collected from the
apparatus is displayed. Under the item of "collection", the
number of collection target banknotes stored in the stor-
age unit 130 is displayed under the item of "storage unit",
the number of collection target banknotes stored in the
collection container 140 is displayed under the item of
"collection unit", and the total number of these banknotes
is displayed under the item of "total".
[0200] On a lower portion of the screen, the number of
collection containers 140 required for collecting the ban-
knotes to outside the banknote handling apparatus 1 is
displayed. For example, when the clerk collects the ban-
knotes from sales to outside the banknote handling ap-
paratus 1 and hands over the banknotes to the CIT com-
pany, the clerk having checked the screen shown in FIG.
15B prepares two collection containers 140 and performs
the container collection process as described with refer-
ence to FIGS. 11A, 11B and FIGS. 12A to 12C.
[0201] Although FIG. 15B shows the screen including
information on recycle banknotes and information on col-
lection target banknotes, information to be displayed can
be changed by setting. For example, information of re-
cycle banknotes may not necessarily be displayed.

[Handling of serial number]

[0202] A process in which the control unit 11 manages
the serial numbers of banknotes stored in each storage
unit 130 will be described. The control unit 100 performs
OCR (Optical Character Recognition) on an image of a
banknote obtained in the recognition unit 80 to recognize
the serial number of the banknote. The control unit 100
stores information indicating the recognized serial
number, in the inventory information 111 in the memory
110.
[0203] FIGS. 16A and 16B are schematic diagrams il-
lustrating a banknote management method using serial
numbers. The storage unit 130 stores a plurality of ban-

knotes such that the banknotes are stacked with the faces
thereof being substantially horizontal. The control unit
100 manages the serial numbers of the respective ban-
knotes in the storage unit 130 in the stacking order as
shown in FIG. 16A. In the depositing process, deposited
banknotes are sequentially stacked on the banknotes al-
ready stacked in the storage unit 130. In the dispensing
process, the banknotes in the storage unit 130 are fed
out in order from the uppermost banknote to the transport
path. Therefore, if collection target banknotes (ban-
knotes from sales) and recycle banknotes are stored in
the storage unit 130 as shown in FIG. 8D, the control unit
100 performs the banknote handling process such that
the banknotes on the lower side are kept as collection
target banknotes while the banknotes on the upper side
are used as recycle banknotes.
[0204] In the container collection process in which the
collection target banknotes stored in the storage unit 130
are transported to the collection container 140 and col-
lected to outside the banknote handling apparatus 1, the
banknotes in the storage unit 130 are fed out in order
from the uppermost banknote to the transport path, and
are stored in the collection container 140. Therefore,
when the container collection process is started, the con-
trol unit 100 regards the upper-side banknotes as collec-
tion target banknotes in order from the uppermost ban-
knote, and regards the lower-side banknotes as recycle
banknotes, as shown in FIG. 16B.
[0205] For example, if 100 banknotes, which are on
the lower side of the storage unit 130 and have the serial
numbers of XXXX00001 to XXXX00100, are stored as
collection target banknotes, and 200 banknotes, which
have the serial numbers of AAAA00001 to AAAA00200,
are stacked as recycle banknotes as shown in FIG. 16A,
and the container collection process is started, 100 ban-
knotes are fed out from the storage unit 130 in order from
the uppermost banknote, are stored in the collection con-
tainer 140, and are collected to outside the apparatus 1
by dismounting the collection container 140 from the col-
lection unit 141. The control unit 100 having recognized
the container collection process regards, as collection
target banknotes, the 100 banknotes having the serial
numbers of AAAA0001 to AAAA00100 in order from the
uppermost banknote, and regards the 200 banknotes on
the lower side as recycle banknotes, as shown in FIG.
16B.
[0206] As described above, since the control unit 100
specifies the serial numbers of the collection target ban-
knotes to be stored in the collection container 140 in the
container collection process, the control unit 100 can
manage the serial numbers of all the banknotes in the
collection container 140 to be collected by the CIT com-
pany. In case of trouble such as loss of banknotes, the
serial numbers of banknotes can be used for investiga-
tion.
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[Property right to banknotes]

[0207] In the banknote handling apparatus 1, a prop-
erty right to banknotes can be set. FIG. 17 is a diagram
for describing the property right to banknotes. As shown
by dashed rectangles in FIG. 17, the banknote handling
apparatus 1 is divided into a first area 201 including the
banknote handling unit 150 and the first safe unit 151,
and a second area 202 including the second safe unit
152. A property right can be set to banknotes in each
area 201, 202. The clerk can perform the setting by op-
erating the operation unit 10. The control unit 100 stores,
in the setting information 113 in the memory 110, the
settings of the property right created through the opera-
tion unit 10.
[0208] The setting may be prepared such that the store
has the property right to banknotes in the first area 201
while the CIT company has the property right to ban-
knotes in the second area 202. The setting may be pre-
pared such that the store has the property right to ban-
knotes in both the first area 201 and the second area
202. The setting may be prepared such that the CIT com-
pany has the property right to banknotes in both the first
area 201 and the second area 202.
[0209] The setting may be prepared such that, while
the store has the property right to banknotes in the first
area 201 and the CIT company has the property right to
banknotes in the second area 202, the CIT company has
the property right to collection target banknotes out of
banknotes stored in the storage unit 130 in the first area
201. In this case, if a collection target banknote is used
as a recycle banknote in the dispensing process, it means
that the store borrows the banknote from the CIT com-
pany. In this case, the control unit 100 changes a recycle
banknote in the storage unit 130, which is in the posses-
sion of the store, to a collection target banknote, as de-
scribed for the case of emergency situation with refer-
ence to FIGS. 15A and 15B, whereby the borrowed
amount of money is returned to the CIT company.
[0210] In the present embodiment, the various ban-
knote handling processes that can be performed by the
banknote handling apparatus 1 have been described.
However, the banknote handling apparatus 1 may not
necessarily perform all the banknote handling processes,
and may perform some of the banknote handling proc-
esses.
[0211] Although the specific configuration of the ban-
knote handling apparatus 1 is shown in FIGS. 1 to 3,
these are merely examples. FIG. 18 is a cross-sectional
view schematically showing another configuration of the
banknote handling apparatus 1. In FIG. 18, the same
components as those in FIG. 2 are denoted by the same
reference numerals. As shown in FIG. 18, the banknote
handling apparatus 1 may have only one reject unit 51,
and may not necessarily have a cassette 20 and a rotary
unit 60. Each storage unit 130 is not limited to a stacking
type storage unit in which banknotes are stacked and
stored, and may be a tape-type storage unit in which

banknotes are stored while being wound around an outer
circumferential surface of a drum together with tapes,
and are fed out by reversely rotating the drum. The col-
lection unit 141 may not necessarily store banknotes in
a collection bag serving as the collection container 140,
and may store banknotes in a cassette detachably
mounted to the collection unit 141. The operation unit 10
may not necessarily serve both as an operation unit and
a display unit. An operation unit and a display unit may
be independent units. The operation unit 10 may not nec-
essarily be included in the banknote handling apparatus
1. For example, a mobile terminal communicably con-
nected to the banknote handling apparatus 1 wirelessly
or via a wire may be used as the operation unit 10.
[0212] Although the specific examples in which ban-
knotes from sales of the store for two days or four days
are stored in the banknote handling apparatus 1 are de-
scribed, this is merely examples. How many consecutive
days over which the banknote handing apparatus 1 can
be continuously used while storing therein banknotes
from sales for these days, depends on the number of
banknotes storable in each storage unit 130, the number
of banknotes storable in the collection container 140, the
number of banknotes necessary for change for business
hours in the store, the number of banknotes from sales,
etc. Although the specific example in which banknotes
are collected in two collection containers 140 (collection
bags) when being collected to outside the banknote han-
dling apparatus 1, this is also an example. The number
of collection containers 140 is not particularly limited. The
banknotes may be collected in one collection container
140, or three or more collection containers 140 depend-
ing on the number of banknotes to be collected and a
capacity of the collection containers 140. By repeating
the process of dismounting a collection container 140 in
which collection target banknotes are stored, and mount-
ing an empty collection container 140 to the collection
unit 141 to store, therein, collection target banknotes left
in the storage unit 130, the container collection process
can be performed regardless of the number of the col-
lection containers 140.
[0213] In an exemplary embodiment, the money han-
dling apparatus includes: a depositing unit configured to
receive money; a plurality of storage units each config-
ured to store therein the money received in the depositing
unit, and feed out the stored money; a collection unit con-
figured to store money in a collection container that is
detachably mounted to the collection unit; and a control
unit configured to perform a process of storing collection
target money, which is to be collected to outside the ap-
paratus, in the collection container and at least one of
the storage units.
[0214] In the above disclosure, the control unit per-
forms a notification process for notifying the number of
collection containers necessary for collecting the collec-
tion target money to outside the apparatus.
[0215] In the above configuration, the storage units
stores therein money including the collection target mon-
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ey and other money that can be discharged to outside
the apparatus in a dispensing process. When the quantity
of the collection target money stored in one of the storage
units becomes equal to or greater than a predetermined
quantity, the control unit performs a notification process
for notifying an external device that money needs to be
collected from the apparatus.
[0216] In the above configuration, the storage units
starts storing therein the collection target money after the
quantity of the collection target money stored in the col-
lection container reaches a maximum quantity of money
storable in the collection container.
[0217] In the above configuration, the money handling
apparatus includes a display unit configured to display,
for each denomination, information on the quantity of the
collection target money stored in the storage units and
information on the quantity of the collection target money
stored in the collection container.
[0218] In the above configuration, the control unit per-
forms a process for displaying, on the display unit, infor-
mation for instructing a user to dismount the collection
container and mount another collection container.
[0219] In the above configuration, in a process for col-
lecting the collection target money to outside the appa-
ratus, after the collection container in which the collection
target money having been stored is dismounted from the
collection unit and another collection container is mount-
ed to the collection unit, the control unit performs a proc-
ess for storing, in the mounted collection container, the
collection target money which have been stored in the
storage units and fed out from the storage units.
[0220] In the above configuration, the money handling
apparatus further includes a dispensing unit configured
to discharge money, which has been fed out from the
storage units, to outside the apparatus in a dispensing
process. After the amount of money to be collected to
outside the apparatus has been determined, the control
unit performs a process for transporting the collection
target money, which constitutes the determined amount
of money, from the storage units to the collection unit and
storing the transported collection target money into the
collection container. If the collection container becomes
full of money while a part of the collection target money
remains in the storage units, the control performs a proc-
ess for keeping the remaining collection target money in
the storage units. The control unit performs the dispens-
ing process by using money other than the collection tar-
get money out of money stored in the storage units.
[0221] In the above configuration, after the amount of
proceeds from sales has been determined after business
hours of a store, the control unit performs a process for
transporting the collection target money, which consti-
tutes the determined proceeds from sales, from the stor-
age units to the collection unit and storing the transported
collection target money in the collection container. If the
collection container becomes full of money while a part
of the collection target money remains in the storage
units, the control unit performs a process for keeping the

remaining collection target money in the storage units.
During business hours on a next day, the dispensing
process is performed by using money, of which the quan-
tity is obtained by subtracting the quantity of the collection
target money from the quantity of all money, in the stor-
age unit.
[0222] In the above configuration, the money handling
apparatus further includes a dispensing unit configured
to discharge money, which has been fed out from the
storage unit, to outside the apparatus in a dispensing
process. After the amount of money to be collected to
outside the apparatus has been determined, the control
unit performs a process for transporting the collection
target money, which constitutes the determined amount
of money, from the storage units to the collection unit and
storing the transported collection target money into the
collection container. If the collection container becomes
full of money while a part of the collection target money
remains in the storage units, the control unit performs a
process for changing a usage of at least one of the stor-
age units to a usage as a collection unit and storing the
remaining collection target money in the at least one stor-
age unit to be used as the collection unit. The control unit
performs the dispensing process by using money stored
in storage units other than the at least one storage unit
for which the usage has been changed.
[0223] In the above configuration, after an amount of
proceeds from sales has been determined after business
hours of a store, the control unit performs a process for
transporting the collection target money, which consti-
tutes the determined proceeds from sales, from the stor-
age units to the collection container and storing the trans-
ported collection target money into the collection contain-
er. If the collection container becomes full of money while
a part of the collection target money remains in the stor-
age units, the control unit performs a process for chang-
ing a usage of at least one of the storage units to a usage
as a collection unit and storing the remaining collection
target money in the at least one storage unit to be used
as the collection unit. During business hours on a next
day, the dispensing process is performed by using money
stored in storage units other than the at least one storage
unit for which the usage has been changed.
[0224] In an exemplary embodiment, the money han-
dling method includes: receiving money in a depositing
unit; storing the money received in the depositing unit, in
a plurality of storage units each of which is capable of
feeding out the stored money; determining, by a control
unit, collection target money to be collected to outside
the apparatus; feeding out the collection target money
from the storage units, and storing, by a collection unit,
the collection target money into a collection container
detachably mounted to the collection unit; and keeping
at least a part of the collection target money, which re-
mains in the storage units after the collection container
becomes full of money, in the storage unit.
[0225] In the money handling apparatus, money ex-
ceeding the storage capacity of a collection container for
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collecting money, which is detachably mounted to the
money handling apparatus, can be dividedly stored in
the collection container and a storage unit that stores and
feeds out money to be recycled.
[0226] As described above, in the banknote handling
apparatus 1 according to the present embodiment, even
when the number of collection target banknotes inside
the apparatus 1 exceeds the maximum number of ban-
knotes storable in the collection container 140, a part of
the collection target banknotes can be stored in at least
one storage unit 130 having been used only for storage
of recycle banknotes, whereby the banknote handling
process including the depositing process and the dis-
pensing process can be continuously performed. The
banknote handling apparatus 1 can perform the notifica-
tion process of notifying the clerk of the store or the per-
son in charge of the CIT company that collection of ban-
knotes is necessary, before the banknote handling proc-
ess can no longer be continued in the apparatus 1. In the
notification process, the number of collection containers
140 necessary for collecting banknotes can be notified.
In the banknote handling apparatus 1, when the container
collection process of storing banknotes in the collection
container 140 to collect these banknotes to outside the
apparatus 1 is started, information indicating the ban-
knote collection state can be displayed on the screen of
the operation unit 10. A person in charge of the collection
work can prepare the necessary number of collection
containers 140 in advance, and can smoothly progress
the collection work while checking the screen of the op-
eration unit 10.
[0227] FIG. 19 is a block diagram of processing circuit-
ry that performs computer-based operations in accord-
ance with the present disclosure. FIG. 19 illustrates
processing circuitry 200 of control unit 100, which is a
component of money handling apparatus 1.
[0228] Processing circuitry 200 is used to control any
computer-based and cloud-based control processes, de-
scriptions or blocks in flowcharts can be understood as
representing modules, segments or portions of code
which include one or more executable instructions for
implementing specific logical functions or steps in the
process, and alternate implementations are included
within the scope of the exemplary embodiments of the
present advancements in which functions can be exe-
cuted out of order from that shown or discussed, including
substantially concurrently or in reverse order, depending
upon the functionality involved, as would be understood
by those skilled in the art. The functionality of the ele-
ments disclosed herein may be implemented using cir-
cuitry or processing circuitry which may include general
purpose processors, special purpose processors, inte-
grated circuits, ASICs ("Application Specific Integrated
Circuits"), conventional circuitry and/or combinations
thereof which are configured or programmed to perform
the disclosed functionality. Processors are processing
circuitry or circuitry as they include transistors and other
circuitry therein. The processor may be a programmed

processor which executes a program stored in a memory.
In the disclosure, the processing circuitry, units, or means
are hardware that carry out or are programmed to perform
the recited functionality. The hardware may be any hard-
ware disclosed herein or otherwise known which is pro-
grammed or configured to carry out the recited function-
ality.
[0229] In FIG. 19, the processing circuitry 200 includes
a CPU 201 which performs one or more of the control
processes discussed in this disclosure. The process data
and instructions may be stored in memory 202. These
processes and instructions may also be stored on a stor-
age medium disk 204 such as a hard drive (HDD) or
portable storage medium or may be stored remotely. Fur-
ther, the claimed advancements are not limited by the
form of the computer-readable media on which the in-
structions of the inventive process are stored. For exam-
ple, the instructions may be stored on CDs, DVDs, in
FLASH memory, RAM, ROM, PROM, EPROM, EEP-
ROM, hard disk or any other non-transitory computer
readable medium of an information processing device
with which the processing circuitry 200 communicates,
such as a server or computer. The processes may also
be stored in network based storage, cloud-based storage
or other mobile accessible storage and executable by
processing circuitry 200.
[0230] Further, the claimed advancements may be
provided as a utility application, background daemon, or
component of an operating system, or combination there-
of, executing in conjunction with CPU 201 and an oper-
ating system such as Microsoft Windows, UNIX, Solaris,
LINUX, Apple MAC-OS, Apple iOS and other systems
known to those skilled in the art.
[0231] The hardware elements in order to achieve the
processing circuitry 200 may be realized by various cir-
cuitry elements. Further, each of the functions of the
above described embodiments may be implemented by
circuitry, which includes one or more processing circuits.
A processing circuit includes a particularly programmed
processor, for example, processor (CPU) 201, as shown
in FIG. 19. A processing circuit also includes devices
such as an application specific integrated circuit (ASIC)
and conventional circuit components arranged to per-
form the recited functions.
[0232] In FIG. 19, the processing circuitry 200 may be
a computer or a particular, special-purpose machine.
Processing circuitry 200 is programmed to execute
processing to control money handling apparatus 1.
[0233] Alternatively, or additionally, the CPU 201 may
be implemented on an FPGA, ASIC, PLD or using dis-
crete logic circuits, as one of ordinary skill in the art would
recognize. Further, CPU 201 may be implemented as
multiple processors cooperatively working in parallel to
perform the instructions of the inventive processes de-
scribed above.
[0234] The processing circuitry 200 in FIG. 19 also in-
cludes a network controller 206, such as an Ethernet
PRO network interface card, for interfacing with network
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300. As can be appreciated, the network 300 can be a
public network, such as the Internet, or a private network
such as a local area network (LAN) or wide area network
(WAN), or any combination thereof and can also include
Public Switched Telephone Network (PSTN) or Integrat-
ed Services Digital Network (ISDN) sub-networks. The
network 300 can also be wired, such as an Ethernet net-
work, universal serial bus (USB) cable, or can be wireless
such as a cellular network including EDGE, 3G and 4G
wireless cellular systems. The wireless network can also
be Wi-Fi, wireless LAN, Bluetooth, or any other wireless
form of communication that is known. Additionally, net-
work controller 206 may be compliant with other direct
communication standards, such as Bluetooth, a near field
communication (NFC), infrared ray or other.
[0235] The processing circuitry 200 further includes a
display controller 208, such as a graphics card or graph-
ics adaptor for interfacing with display 209, such as a
monitor. An I/O interface 212 interfaces with a keyboard
and/or mouse 214 as well as a touch screen panel 216
on or separate from display 109. I/O interface 212 also
connects to a variety of peripherals 218.
[0236] The storage controller 224 connects the storage
medium disk 204 with communication bus 226, which
may be an ISA, EISA, VESA, PCI, or similar, for inter-
connecting all of the components of the processing cir-
cuitry 200. A description of the general features and func-
tionality of the display 209, keyboard and/or mouse 214,
as well as the display controller 208, storage controller
224, network controller 206, and I/O interface 212 is omit-
ted herein for brevity as these features are known.
[0237] The exemplary circuit elements described in the
context of the present disclosure may be replaced with
other elements and structured differently than the exam-
ples provided herein. Moreover, circuitry configured to
perform features described herein may be implemented
in multiple circuit units (e.g., chips), or the features may
be combined in circuitry on a single chipset.
[0238] The functions and features described herein
may also be executed by various distributed components
of a system. For example, one or more processors may
execute these system functions, wherein the processors
are distributed across multiple components communicat-
ing in a network. The distributed components may include
one or more client and server machines, which may share
processing, in addition to various human interface and
communication devices (e.g., display monitors, smart
phones, tablets, personal digital assistants (PDAs)). The
network may be a private network, such as a LAN or
WAN, or may be a public network, such as the Internet.
Input to the system may be received via direct user input
and received remotely either in real-time or as a batch
process. Additionally, some implementations may be
performed on modules or hardware not identical to those
described. Accordingly, other implementations are within
the scope that may be claimed.
[0239] As described above, the money handling appa-
ratus and the money handling method according to the

present disclosure are useful for, even when the quantity
of money to be collected exceeds the storage capacity
of a collection container in the apparatus, continuously
using the apparatus with the money being stored in the
apparatus.

Claims

1. A money handling apparatus (1), comprising:

a receptacle (30) that receives money;
a plurality of storage units (130) that each store
the money and feed out the stored money;
a collection unit (141) that stores money in a
container (140), the container (140) being de-
tachably mounted to the collection unit (141);
and
control circuitry (110) configured to control stor-
age of collection target money, which is to be
collected and removed from the money handling
apparatus (1), in the container (140) and at least
one storage unit (130) of the plurality of storage
units (130).

2. The money handling apparatus (1) according to
claim 1, wherein the control circuitry (110) is further
configured to provide a notification of a number of
containers (140) necessary for collecting the collec-
tion target money.

3. The money handling apparatus (1) according to
claim 1 or 2, wherein
the plurality of storage units (130) store the collection
target money and other money available for dis-
charge in a dispensing process, and
in a case that a quantity of the collection target money
stored in one of the storage units (130) becomes
equal to or greater than a predetermined quantity,
the control circuitry (110) is configured to provide a
notification indicating that money needs to be col-
lected from the money handling apparatus (1) .

4. The money handling apparatus (1) according to any
one of claims 1 to 3, wherein
the plurality of storage units (130) start storing the
collection target money after a quantity of the collec-
tion target money stored in the container (140) reach-
es a maximum threshold of money storable in the
container (140).

5. The money handling apparatus (1) according to any
one of claims 1 to 4, further comprising:
a display (10) configured to display, for each denom-
ination, information indicating a quantity of the col-
lection target money stored in the storage units (130)
and information indicating a quantity of the collection
target money stored in the container (140).
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6. The money handling apparatus (1) according to
claim 5, wherein the control circuitry (110) is further
configured to control the display (10) to display in-
formation instructing a user to dismount the contain-
er (140) from the collection unit (141) and to mount
another container (140) to the collection unit (140).

7. The money handling apparatus (1) according to any
one of claims 1 to 6, wherein
the control circuitry (110) is further configured to con-
trol storage, after the container (140) is dismounted
from the collection unit (141) and another container
(140) is mounted to the collection unit (141), of the
collection target money which have been stored in
the storage units (130) and fed out from the storage
units (130) into the another container (140).

8. The money handling apparatus (1) according to any
one of claims 1 to 7, further comprising:

a dispenser (40) that dispenses money, fed out
from the storage units (130), to outside of the
money handling apparatus (1) in a dispensing
process, wherein
the control circuitry (110) is further configured
to after an amount of money to be removed from
the money handling apparatus (1) is deter-
mined, control transport of the collection target
money, which constitutes the determined
amount of money, from the storage units (130)
to the collection unit (141) and control storage
of the transported collection target money into
the container (140),
in a case that the container (140) becomes full
of money while a part of the collection target
money remains in the storage (130) units, per-
form a process to keep the remaining collection
target money in the storage units (130), and
control the dispenser (40) to perform the dis-
pensing process by using money other than the
collection target money out of money stored in
the storage units (130).

9. The money handing apparatus (1) according to any
one of claims 1 to 8, further comprising:

a dispenser (40) that dispenses money, fed out
from the storage units, to outside of the money
handling apparatus in a dispensing process,
wherein
the control circuitry (110) is further configured to
after an amount of proceeds from sales is de-
termined after business hours of a store, control
transport of the collection target money, which
constitutes the determined proceeds from sales,
from the storage units (130) to the collection unit
(141) and control storage of the transported col-
lection target money in the container (140),

in a case that the container (140) becomes full
of money while a part of the collection target
money remains in the storage units (130), per-
form the process to keep the remaining collec-
tion target money in the storage units (130), and
during business hours on a next day, control the
dispenser (40) to perform the dispensing proc-
ess using money, of which a total quantity is ob-
tained by subtracting a quantity of the collection
target money from a quantity of all money, in the
storage units (130).

10. The money handling apparatus (1) according to any
one of claims 1 to 9, further comprising:

a dispenser (40) that dispenses money, fed out
from a storage unit (130), to outside the money
handling apparatus (1) in a dispensing process,
wherein
the control circuitry (110) is further configured to
after an amount of money to be removed from
the money handling apparatus (1) is deter-
mined, control transport of the collection target
money, which constitutes the determined
amount of money, from the storage units (130)
to the collection unit (141) and control storage
of the transported collection target money into
the container (140),
in a case that the container (140) becomes full
of money while a part of the collection target
money remains in the storage units (130),
change a usage of at least one of the storage
units (130) and control storage of the remaining
collection target money in the at least one stor-
age unit (130), and
control the dispenser (40) to perform the dis-
pensing process by using money stored in stor-
age units (130) other than the at least one stor-
age unit (130) for which the usage has been
changed.

11. The money handling apparatus (1) according to any
one of claims 1 to 10, further comprising:

a dispenser (40) that dispenses money, fed out
from a storage unit, to outside the money han-
dling apparatus in a dispensing process, where-
in
the control circuitry is further configured to
after an amount of proceeds from sales is de-
termined after business hours of a store, control
transport of the collection target money, which
constitutes the determined proceeds from sales,
from the storage units (130) to the container
(140) and control storage of the transported col-
lection target money into the container (140),
in a case that the container (140) becomes full
of money while a part of the collection target
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money remains in the storage units (130),
change a usage of at least one of the storage
units (130) and control storage of the remaining
collection target money in the at least one stor-
age unit (130), and
during business hours on a next day, control the
dispenser (40) to perform the dispensing proc-
ess by using money stored in storage units (130)
other than the at least one storage unit (130) for
which the usage has been changed.

12. A money handling method, comprising:

receiving money through a receptacle (30) of a
money handling apparatus (1);
storing the money received through the recep-
tacle (30) in a plurality of storage units (130), of
the money handling apparatus (1), that each
store money and feed out money;
determining, by control circuitry (110) of the
money handling apparatus (1), collection target
money to be removed from the money handling
apparatus (1);
controlling, by the control circuitry, the collection
target money to be fed out from the plurality of
storage units (130) ;
storing the collection target money into a con-
tainer that is detachably mounted into a collec-
tion unit (141) of the money handling apparatus
(1); and
controlling, by the control circuitry (110), at least
a part of the collection target money, which re-
mains in the storage units (130) after the con-
tainer (140) becomes full of money, to be kept
in a storage unit (130) of the plurality of storage
units (130).

61 62 



EP 3 920 153 A1

33



EP 3 920 153 A1

34



EP 3 920 153 A1

35



EP 3 920 153 A1

36



EP 3 920 153 A1

37



EP 3 920 153 A1

38



EP 3 920 153 A1

39



EP 3 920 153 A1

40



EP 3 920 153 A1

41



EP 3 920 153 A1

42



EP 3 920 153 A1

43



EP 3 920 153 A1

44



EP 3 920 153 A1

45



EP 3 920 153 A1

46



EP 3 920 153 A1

47



EP 3 920 153 A1

48



EP 3 920 153 A1

49



EP 3 920 153 A1

50



EP 3 920 153 A1

51



EP 3 920 153 A1

52



EP 3 920 153 A1

53



EP 3 920 153 A1

54

5

10

15

20

25

30

35

40

45

50

55



EP 3 920 153 A1

55

5

10

15

20

25

30

35

40

45

50

55



EP 3 920 153 A1

56

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

• JP 5759289 B [0002]


	bibliography
	abstract
	description
	claims
	drawings
	search report
	cited references

